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SEQUENCE LISTING 



<110> Genzyme Corporation 

<120> COMPOSITIONS AND METHODS FOR IDENTIFYING 
AND TREATING POLYCYSTIC KIDNEY DISEASE 



<130> 126881206140 

<140> PCT/US99/ 
<141> 1999-10-22 

<150> 60/105,731 
<151> 1998-10-28 

<150> 60/105,876 
<151> 1998-10-27 

<150> 60/14-1,175 
<151> 1999-06-25 

<160> 3 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 14060 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (135) . . . (13040) 

<221> misc_f eature 
<222> (2621) . . . (2710) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc_feature 
<222> (2734) . . . (3094) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc_feature 
<222> (3166) . . . (3300) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc_feature 
<222> (3364) . . . (3578) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc_feature 
<222> (3623) . . . (3688) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc_feature 
<222> (3710) . . . (3914 ) 

<223> epitope in the loop region of the polycystin 
transmembrane domain 

<221> misc feature 
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<222> (3931) . . . (4046) 

<223> epitope in the loop region of the poiycystin 
transmembrane domain 



<221> misc_feature 
<222> (2166) . . . (2599) 

<223> epitope outside the loop region but within the 
poiycystin transmembrane domain 

<22 1> mi sc_f eature 
<222> (4097) . . . (4302) 

<223> epitope in the loop region of the poiycystin 
transmembrane domain 



<221> misc_feature 
<222> (4148) . . . (4219) 

<223> epitope in the loop region of the poiycystin 
transmembrane domain 

<22 1> mi sc_f eature 
<222> (4220) . . . (4302) 

<223> epitope in the loop region of the poiycystin 
transmembrane domain 



<221> misc_feature 
<222> (27) . . . (360) 

<223> epitope in the loop region of the poiycystin 
transmembrane domain 



<221> misc_feature 
<222> (843) . . , (1200) 

<223> Ig-like domain of poiycystin 

<221> misc_feature 

<222> (1205) . . . (1625) 

<223> Ig-like domain of poiycystin 

<221> misc_feature 

<222> (1626) . . . (2136) 

<223> Ig-like domain of poiycystin 

<221> misc_feature 
<222> (2166) . . . (2599) 
<223> isolated polypeptide 



60 



<400> 1 

gctcagcagc aggtcgcggc cgcagcccca tccagcccgc gcccgccatg ccgtccgcgg 
gccccgcctg agctgcggtc tccgcgcgcg ggcgggcctg gggacggcgg ggccatgcgc 120 
gcgctgccct aacg atg ccg ccc gcc gcg ccc gcc cgc ctg gcg ctg gcc 170 
Met Pro Pro Ala Ala Pro Ala Arg Leu Ala Leu Ala 
15 10 

ctg ggc ctg ggc ctg tgg etc ggg gcg ctg gcg ggg ggc ccc ggg cgc 
Leu Gly Leu Gly Leu Trp Leu Gly Ala Leu Ala Gly Gly Pro Gly Arg 
15 20 25 

ggc tgc ggg ccc tgc gag ccc ccc tgc etc tgc ggc cca gcg ccc ggc 
Gly Cys Gly Pro Cys Glu Pro Pro Cys Leu Cys Gly Pro Ala Pro Gly 
30 35 40 



218 



266 



gcc gcc tgc cgc gtc aac tgc teg ggc cgc ggg ctg egg acg etc ggt 314 
Ala Ala Cys Arg Val Asn Cys Ser Gly Arg Gly Leu Arg Thr Leu Gly 
45 50 55 60 



ccc gcg ctg cgc ate ccc gcg gac gcc aca gcg eta gac gtc tec cac 
Pro Ala Leu Arg lie Pro Ala Asp Ala Thr Ala Leu Asp Val Ser His 



362 
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aac ctg etc egg gcg ctg gac gtt ggg etc ctg gcg aac etc teg gcg 
Asn Leu Leu Arg Ala Leu Asp Val Gly Leu Leu Ala Asn Leu Ser Ala 
80 85 90 

ctg gca gag ctg gat ata age aac aac aag att tct acg tta gaa gaa 
Leu Ala Glu Leu Asp lie Ser Asn Asn Lys lie Ser Thr Leu Glu Glu 
95 100 105 

gga ata ttt get aat tta ttt aat tta agt gaa ata aac ctg agt ggg 
Gly lie Phe Ala Asn Leu Phe Asn Leu Ser Glu lie Asn Leu Ser Gly 
110 115 120 

aac ccg ttt gag tgt gac tgt ggc ctg gcg tgg ctg ccg cga tgg gcg 
Asn Pro Phe Glu Cys Asp Cys Gly Leu Ala Trp Leu Pro Arg Trp Ala 
125 130 135 140 

gag gag cag cag gtg egg gtg gtg cag ccc gag gca gec acg tgt get 
Glu Glu Gin Gin Val Arg Val Val Gin Pro Glu Ala Ala Thr Cys Ala 
145 150 155 

ggg cct ggc tec ctg get ggc cag cct ctg ctt ggc ate ccc ttg ctg 
Gly Pro Gly Ser Leu Ala Gly Gin Pro Leu Leu Gly lie Pro Leu Leu 
160 165 170 

gac agt ggc tgt ggt gag gag tat gtc gec tgc etc cct gac aac age 
Asp Ser Gly Cys Gly Glu Glu Tyr Val Ala Cys Leu Pro Asp Asn Ser 
175 180 185 

tea ggc ace gtg gca gca gtg tec ttt tea get gec cac gaa ggc ctg 
Ser Gly Thr Val Ala Ala Val Ser Phe Ser Ala Ala His Glu Gly Leu 
190 195 200 

ctt cag cca gag gec tgc age gee ttc tgc ttc tec acc ggc cag ggc 
Leu Gin Pro Glu Ala Cys Ser Ala Phe Cys Phe Ser Thr Gly Gin Gly 
205 210 215 220 

etc gca gec etc teg gag cag ggc tgg tgc ctg tgt ggg gcg gec cag 
Leu Ala Ala Leu Ser Glu Gin Gly Trp Cys Leu Cys Gly Ala Ala Gin 
225 230 235 

ccc tec agt gee tec ttt gec tgc ctg tec etc tgc tec ggc ccc ccg 
Pro Ser Ser Ala Ser Phe Ala Cys Leu Ser Leu Cys Ser Gly Pro Pro 
240 245 250 

cca cct cct gec ccc acc tgt agg ggc ccc acc etc etc cag cac gtc 
Pro Pro Pro Ala Pro Thr Cys Arg Gly Pro Thr Leu Leu Gin His Val 
255 260 265 

ttc cct gec tec cca ggg gec acc ctg gtg ggg ccc cac gga cct ctg 
Phe Pro Ala Ser Pro Gly Ala Thr Leu Val Gly Pro His Gly Pro Leu 
270 275 280 

gec tct ggc cag eta gca gec ttc cac ate get gec ccg etc cct gtc 
Ala Ser Gly Gin Leu Ala Ala Phe His He Ala Ala Pro Leu Pro Val 
285 290 295 300 

act gec aca cgc tgg gac ttc gga gac ggc tec gec gag gtg gat gee 
Thr Ala Thr Arg Trp Asp Phe Gly Asp Gly Ser Ala Glu Val Asp Ala 
305 310 315 

get ggg ccg get gec teg cat cgc tat gtg ctg cct ggg cgc tat cac 
Ala Gly Pro Ala Ala Ser His Arg Tyr Val Leu Pro Gly Arg Tyr His 
320 325 330 



410 



458 



506 



554 



602 



650 



698 



746 



794 



842 



890 



938 



986 



1034 



1082 
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gtg acq gcc gtg ctg gcc ctg ggg gcc ggc tea gec ctg ctg ggg aca 1178 

Val Thr Ala Val Leu Ala Leu Gly Ala Gly Ser Ala Leu Leu Gly Thr 

335 340 345 

gac gtg cag gtg gaa gcg gca cct gcc gcc ctg gag etc gtg tgc ccg 1226 

Asp Val Gin Val Glu Ala Ala Pro Ala Ala Leu Glu Leu Val Cys Pro 

350 355 360 



tec teg gtg cag agt gac gag age ctt gac etc age ate cag aac cgc 
Ser Ser Val Gin Ser Asp Glu Ser Leu Asp Leu Ser lie Gin Asn Arg 
365 370 375 380 



gcc gag aac etc etc gtg gga gcg ccc agt ggg gac ctg cag gga ccc 
Ala Glu Asn Leu Leu Val Gly Ala Pro Ser Gly Asp Leu Gin Gly Pro 
545 550 555 

ctg acg cct ctg gca cag cag gac ggc etc tea gcc ccg cac gag ccc 
Leu Thr Pro Leu Ala Gin Gin Asp Gly Leu Ser Ala Pro His Glu Pro 
560 565 570 

gtg gag gtc atg gta ttc ccg ggc ctg cgt ctg age cgt gaa gcc ttc 
Val Glu Val Met Val Phe Pro Gly Leu Arg Leu Ser Arg Glu Ala Phe 
575 580 585 

etc ace acg gcc gaa ttt ggg ace cag gag etc egg egg ccc gcc cag 
Leu Thr Thr Ala Glu Phe Gly Thr Gin Glu Leu Arg Arg Pro Ala Gin 



1274 



ggt ggt tea ggc ctg gag gcc gcc tac age ate gtg gcc ctg ggc gag 1322 
Glv Gly Ser Gly Leu Glu Ala Ala Tyr Ser lie Val Ala Leu Gly Glu 
385 390 395 

gag ccg gcc cga gcg gtg cac ccg etc tgc ccc teg gac acg gag ate 
Glu Pro Ala Arg Ala Val His Pro Leu Cys Pro Ser Asp Thr Glu lie 
400 405 410 

ttc cct ggc aac ggg cac tgc tac cgc ctg gtg gtg gag aag gcg gcc 
Phe Pro Gly Asn Gly His Cys Tyr Arg Leu Val Val Glu Lys Ala Ala 
415 420 425 

tgg ctg cag gcg cag gag cag tgt cag gcc tgg gcc ggg gcc gcc ctg 
Trp Leu Gin Ala Gin Glu Gin Cys Gin Ala Trp Ala Gly Ala Ala Leu 
430 435 440 



1370 



1418 



14 66 



gca atg gtg gac agt ccc gcc gtg cag cgc ttc ctg gtc tec egg gtc 1514 
Ala Met Val Asp Ser Pro Ala Val Gin Arg Phe Leu Val Ser Arg Val 
445 450 455 460 

ace agg age eta gac gtg tgg ate ggc ttc teg act gtg cag ggg gtg 1562 
Thr Arg Ser Leu Asp Val Trp He Gly Phe Ser Thr Val Gin Gly Val 
465 470 475 

gag gtg ggc cca gcg ccg cag ggc gag gcc ttc age ctg gag age tgc 1610 
Glu Val Gly Pro Ala Pro Gin Gly Glu Ala Phe Ser Leu Glu Ser Cys 
480 485 490 

cag aac tgg ctg ccc ggg gag cca cac cca gcc aca gcc gag cac tgc 
Gin Asn Trp Leu Pro Gly Glu Pro His Pro Ala Thr Ala Glu His Cys 
495 500 505 

gtc egg etc ggg ccc ace ggg tgg tgt aac acc gac ctg tgc tea gcg 
Val Arg Leu Gly Pro Thr Gly Trp Cys Asn Thr Asp Leu Cys Ser Ala 
510 515 520 

ccg cac age tac gtc tgc gag ctg cag ccc gga ggc cca gtg cag gat 1754 
Pro His Ser Tyr Val Cys Glu Leu Gin Pro Gly Gly Pro Val Gin Asp 
525 530 535 540 
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1706 



1802 



1850 



1898 



1946 
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ctg egg ctg cag gtg tac egg etc etc age aca gca ggg acc ccg gag 1994 

Leu Arg Leu Gin Val Tyr Arg Leu Leu Ser Thr Ala Gly Thr Pro Glu 

605 610 615 620 

aac ggc age gag cct gag age agg tec ccg gac aac agg acc cag erg 2042 

Asn Gly Ser Glu Pro Glu Ser Arg Ser Pro Asp Asn Arg Thr Gin Leu 
625 630 635 

gee ccc gcg tgc atg cca ggg gga cgc tgg tgc cct gga gee aac ate 2090 

Ala Pro Ala Cys Met Pro Gly Gly Arg Trp Cys Pro Gly Ala Asn lie 
640 645 650 

tgc ttg ccg ctg gac gee tct tgc cac ccc cag gee tgc gee aat ggc 2138 

Cys Leu Pro Leu Asp Ala Ser Cys His Pro Gin Ala Cys Ala Asn Gly 

655 " 660 665 

tgc acg tea ggg cca ggg eta ccc ggg gee ccc tat gcg eta tgg aga 2186 

Cys Thr Ser Gly Pro Gly Leu Pro Gly Ala Pro Tyr Ala Leu Trp Arg 
670 675 680 



gag ttc etc ttc tec gtt gee gcg ggg ccc ccc gcg cag tac teg gtc 
Glu Phe Leu Phe Ser Val Ala Ala Gly Pro Pro Ala Gin Tyr Ser Val 
685 690 695 700 



2234 



acc etc cac ggc cag gat gtc etc atg etc cct ggt gac etc gtt ggc 2282 
Thr Leu His Gly Gin Asp Val Leu Met Leu Pro Gly Asp Leu Val Gly 
705 710 715 

ttg cag cac gac get ggc cct ggc gee etc ctg cac tgc teg ccg get 2330 
Leu Gin His Asp Ala Gly Pro Gly Ala Leu Leu His Cys Ser Pro Ala 
720 725 730 

ccc ggc cac cct ggt ccc cag gee ccg tac etc tec gee aac gee teg 2378 
Pro Gly His Pro Gly Pro Gin Ala Pro Tyr Leu Ser Ala Asn Ala Ser 
735 740 745 

tea tgg ctg ccc cac ttg cca gee cag ctg gag ggc act tgg gee tgc 2426 
Ser Trp Leu Pro His Leu Pro Ala Gin Leu Glu Gly Thr Trp Ala Cys 
750 755 760 

cct gee tgt gee ctg egg ctg ctt gca gee acg gaa cag etc acc gtg 
Pro Ala Cys Ala Leu Arg Leu Leu Ala Ala Thr Glu Gin Leu Thr Val 
765 770 775 780 



2474 



ctg ctg ggc ttg agg ccc aac cct gga ctg egg atg cct ggg cgc tat 2522 
Leu Leu Gly Leu Arg Pro Asn Pro Gly Leu Arg Met Pro Gly Arg Tyr 
785 790 795 

gag gtc egg gca gag gtg ggc aat ggc gtg tec agg cac aac etc tec 2570 
Glu Val Arg Ala Glu Val Gly Asn Gly Val Ser Arg His Asn Leu Ser 
800 805 810 

tgc age ttt gac gtg gtc tec cca gtg get ggg ctg egg gtc ate tac 
Cys Ser Phe Asp Val Val Ser Pro Val Ala Gly Leu Arg Val lie Tyr 
815 820 825 

cct gee ccc cgc gac ggc cgc etc tac gtg ccc acc aac ggc tea gee 
Pro Ala Pro Arg Asp Gly Arg Leu Tyr Val Pro Thr Asn Gly Ser Ala 
830 835 840 

ttg gtg etc cag gtg gac tct ggt gee aac gee acg gee acg get cgc 2714 
Leu Val Leu Gin Val Asp Ser Gly Ala Asn Ala Thr Ala Thr Ala Arg 
845 850 855 860 



2618 



2666 
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tgg cct ggg ggc agt gtc age gec cgc ttt gag aat gtc tgc cct gec 2762 

Trp Pro Gly Gly Ser Val Ser Ala Arg Phe Glu Asn Val Cys Pro Ala 
865 870 875 



ctg gtg gec acc ttc gtg ccc ggc tgc ccc tgg gag acc aac gat acc 
Leu Val Ala Thr Phe Val Pro Gly Cys Pro Trp Glu Thr Asn Asp Thr 
880 885 890 



gtc acc gtg aac tac aac gta acc gtg gag egg atg aac agg atg cag 
Val Thr Val Asn Tyr Asn Val Thr Val Glu Arg Met Asn Arg Met Gin 
1005 1010 1015 1020 

ggt ctg cag gtc tec aca gtg ccg gee gtg ctg tec ccc aat gec acg 
Gly Leu Gin Val Ser Thr Val Pro Ala Val Leu Ser Pro Asn Ala Thr 
1025 1030 1035 

eta gca ctg acg gcg ggc gtg ctg gtg gac teg gee gtg gag gtg gec 
Leu Ala Leu Thr Ala Gly Val Leu Val Asp Ser Ala Val Glu Val Ala 
1040 1045 1050 

ttc ctg tgg aac ttt ggg gat ggg gag cag gee etc cac cag ttc cag 
Phe Leu Trp Asn Phe Gly Asp Gly Glu Gin Ala Leu His Gin Phe Gin 
1055 1060 1065 

cct ccg tac aac gag tec ttc ccg gtt cca gac ccc teg- gtg gec cag 
Pro Pro Tyr Asn Glu Ser Phe Pro Val Pro Asp Pro Ser Val Ala Gin 
1070 1075 1080 

gtg ctg gtg gag cac aat gtc atg cac acc tac get gec cca ggt gag 
Val Leu Val Glu His Asn Val Met His Thr Tyr Ala Ala Pro Gly Glu 
1085 1090 1095 1100 

tac etc ctg acc gtg ctg gca tct aat gec ttc gag aac ctg acg cag 
Tyr Leu Leu Thr Val Leu Ala Ser Asn Ala Phe Glu Asn Leu Thr Gin 
1105 1110 1115 

cag gtg cct gtg age gtg cgc gee tec ctg ccc tec gtg get gtg ggt 
Gin Val Pro Val Ser Val Arg Ala Ser Leu Pro Ser Val Ala Val Gly 



2810 



2954 



ctg ttc tea gtg gta gca ctg ccg tgg etc agt gag ggg gag cac gtg 2858 
Leu Phe Ser Val Val Ala Leu Pro Trp Leu Ser Glu Gly Glu His Val 
895 900 905 

gtg gac gtg gtg gtg gaa aac age gee age egg gec aac etc age ctg 2906 
Val Asp Val Val Val Glu Asn Ser Ala Ser Arg Ala Asn Leu Ser Leu 
910 915 920 

egg gtg acg gcg gag gag ccc ate tgt ggc etc cgc gec acg ccc age 
Arg Val Thr Ala Glu Glu Pro lie Cys Gly Leu Arg Ala Thr Pro Ser 
925- 930 935 940 

ccc gag gee cgt gta ctg cag gga gtc eta gtg agg tac age ccc gtg 3002 
Pro Glu Ala Arg Val Leu Gin Gly Val Leu Val Arg Tyr Ser Pro Val 
945 950 955 

gtg gag gec ggc teg gac atg gtc ttc egg tgg acc ate aac gac aag 3050 
Val Glu Ala Gly Ser Asp Met Val Phe Arg Trp Thr lie Asn Asp Lys 
960 965 970 

cag tec ctg acc ttc cag aac gtg gtc ttc aat gtc att tat cag age 3098 
Gin Ser Leu Thr Phe Gin Asn Val Val Phe Asn Val lie Tyr Gin Ser 
975 980 985 

gcg gcg gtc ttc aag etc tea ctg acg gee tec aac cac gtg age aac 3146 
Ala Ala Val Phe Lys Leu Ser Leu Thr Ala Ser Asn His Val Ser Asn 
990 995 1000 



3194 



3242 



3290 



3338 



3386 



3434 



3482 



3530 
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1120 1125 1130 

gtg agt gac ggc gtc ctg gtg gcc ggc egg ccc gtc acc ttc tac ccg 
Val Ser Asp Gly Val Leu Val Ala Gly Arg Pro Val Thr Phe Tyr Pro 
1135 1140 1145 



gac ggc tec cct gtc ctg acc cag age cag ccg get gcc aac cac acc 
Asp Gly Ser Pro Val Leu Thr Gin Ser Gin Pro Ala Ala Asn His Thr 
1165 1170 1175 1180 



gag cat gtg tac ctg egg gca cag aac tgc aca gtg acc gtg ggt gcg 
Glu His Val Tyr Leu Arg Ala Gin Asn Cys Thr Val Thr Val Gly Ala 
1265 1270 1275 

gcc age ccc gcc ggc cac ctg gcc egg age ctg cac gtg ctg gtc ttc 
Ala Ser Pro Ala Gly His Leu Ala Arg Ser Leu His Val Leu Val Phe 
1280 1285 1290 

gtc ctg gag gtg ctg cgc gtt gaa ccc gcc gcc tgc ate ccc acg cag 
Val Leu Glu Val Leu Arg Val Glu Pro Ala Ala Cys lie Pro Thr Gin 
1295 1300 1305 

cct gac gcg egg etc acg gcc tac gtc acc ggg aac ccg gcc cac tac 
Pro Asp Ala Arg Leu Thr Ala Tyr Val Thr Gly Asn Pro Ala His Tyr 
1310 1315 1320 

etc ttc gac tgg acc ttc ggg gat ggc tec tec aac acg acc gtg egg 
Leu Phe Asp Trp Thr Phe Gly Asp Gly Ser Ser Asn Thr Thr Val Arg 
1325 1330 1335 1340 

ggg tgc ccg acg gtg aca cac aac ttc acg egg age ggc acg ttc ccc 
Gly Cys Pro Thr Val Thr His Asn Phe Thr Arg Ser Gly Thr Phe Pro 
1345 1350 1355 

ctg gcg ctg gtg ctg tec age cgc gtg aac agg gcg cat tac ttc acc 
Leu Ala Leu Val Leu Ser Ser Arg Val Asn Arg Ala His Tyr Phe Thr 
1360 1365 1370 

age ate tgc gtg gag cca gag gtg ggc aac gtc acc ctg cag cca gag 
Ser He Cys Val Glu Pro Glu Val Gly Asn Val Thr Leu Gin Pro Glu 
1375 1380 1385 



3578 



cac ccg ctg ccc teg cct ggg ggt gtc ctt tac acg tgg gac ttc ggg 3626 
His Pro Leu Pro Ser Pro Gly Gly Val Leu Tyr Thr Trp Asp Phe Gly 
1150 H55 1160 



3674 



tat gcc teg agg ggc acc tac cac gtg cgc ctg gag gtc aac aac acg 3722 
Tyr Ala Ser Arg Gly Thr Tyr His Val Arg Leu Glu Val Asn Asn Thr 
1185 H90 1195 

gtg age ggt gcg gcg gcc cag gcg gat gtg cgc gtc ttt gag gag etc 3770 
Val Ser Gly Ala Ala Ala Gin Ala Asp Val Arg Val Phe Glu Glu Leu 
1200 1205 1210 

cgc gga etc age gtg gac acg age ctg gcc gtg gag cag ggc gcc ccc 
Arg Gly Leu Ser Val Asp Met Ser Leu Ala Val Glu Gin Gly Ala Pro 
1215 1220 1225 

gtg gtg gtc age gcc gcg gtg cag acg ggc gac aac ate acg tgg acc 
Val Val Val Ser Ala Ala Val Gin Thr Gly Asp Asn He Thr Trp Thr 
1230 1235 1240 

ttc gac atg ggg gac ggc acc gtg ctg teg ggc ccg gag gca aca gtg 391' 
Phe Asp Met Gly Asp Gly Thr Val Leu Ser Gly Pro Glu Ala Thr Val 
1245 1250 1255 1260 



3818 
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4058 



4106 



4154 



4202 



4250 
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agg cag ttt gtg cag etc ggg gac gag gec tgg ctg gtg gca tgt gec 
Arg Gin Phe Val Gin Leu Gly Asp Glu Ala Trp Leu Val Ala Cys Ala 
1390 1395 1400 



434 6 



tgg ccc ccg ttc ccc tac cgc tac acc tgg gac ttt ggc acc gag gaa 
Trp Pro Pro Phe Pro Tyr Arg Tyr Thr Trp Asp Phe Gly Thr Glu Glu 
1405 1410 1415 1420 



4394 



gec gec ccc acc cgt gec agg ggc cct gag gtg acg ttc ate tac cga 
Ala Ala Pro Thr Arg Ala Arg Gly Pro Glu Val Thr Phe lie Tyr Arg 
1425 1430 1435 



44 42 



gac cca ggc tec tat ctt gtg aca gtc acc gcg tec aac aac ate tct 
Asp Pro Gly Ser Tyr Leu Val Thr Val Thr Ala Ser Asn Asn lie Ser 
1440 1445 1450 



4490 



get gec aat gac tea gec ctg gtg gag gtg cag gag ccc gtg ctg gtc 
Ala Ala Asn Asp Ser Ala Leu Val Glu Val Gin Glu Pro Val Leu Val 
1455 1460 1465 



4538 



acc age ate aag gtc aat ggc tec ctt ggg ctg gag ctg cag cag ccg 
Thr Ser lie Lys Val Asn Gly Ser Leu Gly Leu Glu Leu Gin Gin Pro 
1470 1475 1480 



4586 



tac erg ttc tct get gtg ggc cgt ggg cgc ccc gee age tac ctg tgg 
Tyr Leu Phe Ser Ala Val Gly Arg Gly Arg Pro Ala Ser Tyr Leu Trp 
1485 1490 1495 1500 



4634 



gat ctg ggg gac ggt ggg tgg etc gag ggt ccg gag gtc acc cac get 
Asp Leu Gly Asp Gly Gly Trp Leu Glu Gly Pro Glu Val Thr His Ala 
1505 1510 1515 



4682 



tac aac age aca ggt gac ttc acc gtt agg gtg gec ggc tgg aat gag 
Tyr Asn Ser Thr Gly Asp Phe Thr Val Arg Val Ala Gly Trp Asn Glu 
1520 1525 1530 



4730 



gtg age cgc age gag gee tgg etc aat gtg acg gtg aag egg cgc gtg 
Val Ser Arg Ser Glu Ala Trp Leu Asn Val Thr Val Lys Arg Arg Val 
1535 1540 1545 



4778 



egg ggg etc gtc gtc aat gca age cgc acg gtg gtg ccc ctg aat ggg 
Arg Gly Leu Val Val Asn Ala Ser Arg Thr Val Val Pro Leu Asn Gly 
1550 1555 1560 



4826 



age gtg age ttc age acg teg ctg gag gec ggc agt gat gtg cgc tat 
Ser Val Ser Phe Ser Thr Ser Leu Glu Ala Gly Ser Asp Val Arg Tyr 
1565 1570 1575 1580 



4874 



tec tgg gtg etc tgt gac cgc tgc acg ccc ate cct ggg ggt cct acc 
Ser Trp Val Leu Cys Asp Arg Cys Thr Pro lie Pro Gly Gly Pro Thr 
1585 1590 1595 



4922 



ate tct tac acc ttc cgc tec gtg ggc acc ttc aat ate ate gtc acg 
lie Ser Tyr Thr Phe Arg Ser Val Gly Thr Phe Asn lie lie Val Thr 
1600 1605 1610 



4970 



get gag aac gag gtg ggc tec gec cag gac age ate ttc gtc tat gtc 
Ala Glu Asn Glu Val Gly Ser Ala Gin Asp Ser lie Phe Val Tyr Val 
1615 1620 1625 



5018 



ctg cag etc ata gag ggg ctg cag gtg gtg ggc ggt ggc cgc tac ttc 
Leu Gin Leu lie Glu Gly Leu Gin Val Val Gly Gly Gly Arg Tyr Phe 
1630 1635 1640 



5066 



ccc acc aac cac acg gta cag ctg cag gec gtg gtt agg gat ggc acc 
Pro Thr Asn His Thr Val Gin Leu Gin Ala Val Val Arg Asp Gly Thr 
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1645 1650 1655 1660 ~ 

aac gtc tec tac age tgg act gee tgg agg gac agg ggc ccg gee ctg 5162 

Asn Val Ser Tyr Ser Trp Thr Ala Trp Arg Asp Arg Gly Pro Ala Leu 
1665 1670 1675 

gee ggc age ggc aaa ggc ttc teg etc ace gtg etc gag gec ggc acc 5210 

Ala Gly Ser Gly Lys Gly Phe Ser Leu Thr Val Leu Glu Ala Gly Thr 
1680 1685 1690 

tac cat gtg cag ctg egg gec acc aac atg ctg ggc age gee tgg gee 5258 

Tyr His Val Gin Leu Arg Ala Thr Asn Met Leu Gly Ser Ala Trp Ala 

1695 1700 1705 

gac tgc acc atg gac ttc gtg gag cct gtg ggg tgg ctg atg gtg acc 5306 

Asp Cys Thr Met Asp Phe Val Glu Pro Val Gly Trp Leu Met Val Thr 
1710 1715 1720 

gee tec ccg aac cca get gec gtc aac aca age gtc acc etc agt gee 5354 

Ala Ser Pro Asn Pro Ala Ala Val Asn Thr Ser Val Thr Leu Ser Ala 
1725 1730 1735 1740 

gag ctg get ggr ggc agt ggt gtc gta tac act tgg tec ttg gag gag 5402 

Glu Leu Ala Gly Gly Ser Gly Val Val Tyr Thr Trp Ser Leu Glu Glu 
1745 1750 1755 

ggg ctg age tgg gag acc tec gag cca ttt acc acc cat age ttc ccc 5450 

Gly Leu Ser Trp Glu Thr Ser Glu Pro Phe Thr Thr His Ser Phe Pro 
1760 1765 1770 

aca ccc ggc ctg cac ttg gtc acc atg acg gca ggg aac ccg ctg ggc 54 98 

Thr Pro Gly Leu His Leu Val Thr Met Thr Ala Gly Asn Pro Leu Gly 

1775 1780 1785 

tea gec aac gee acc gtg gaa gtg gat gtg cag gtg cct gtg agt ggc 554 6 

Ser Ala Asn Ala Thr Val Glu Val Asp Val Gin Val Pro Val Ser Gly 
1790 1795 1800 

etc age ate agg gec age gag ccc gga ggc age ttc gtg gcg gee ggg 5594 

Leu Ser lie Arg Ala Ser Glu Pro Gly Gly Ser Phe Val Ala Ala Gly 
1805 1810 1815 1820 

tec tct gtg ccc ttt tgg ggg cag ctg gee acg ggc acc aat gtg age 5642 

Ser Ser Val Pro Phe Trp Gly Gin Leu Ala Thr Gly Thr Asn Val Ser 
1825 1830 1835 

tgg tgc tgg get gtg ccc ggc ggc age age aag cgt ggc cct cat gtc 5690 

Trp Cys Trp Ala Val Pro Gly Gly Ser Ser Lys Arg Gly Pro His Val 
1840 1845 1850 

acc atg gtc ttc ccg gat get ggc acc ttc tec ate egg etc aat gee 5738 

Thr Met Val Phe Pro Asp Ala Gly Thr Phe Ser lie Arg Leu Asn Ala 

1855 1860 1865 

tec aac gca gtc age tgg gtc tea gec acg tac aac etc acg gcg gag 5786 

Ser Asn Ala Val Ser Trp Val Ser Ala Thr Tyr Asn Leu Thr Ala Glu 
1870 1875 1880 

gag ccc ate gtg ggc ctg gtg ctg tgg gec age age aag gtg gtg gcg 5834 

Glu Pro lie Val Gly Leu Val Leu Trp Ala Ser Ser Lys Val Val Ala 
.1885 1890 1895 1900 



ccc ggg cag ctg gtc cat ttt cag ate ctg ctg get gec ggc tea get 
Pro Gly Gin Leu Val His Phe Gin lie Leu Leu Ala Ala Gly Ser Ala 
1905 1910 1915 



5882 
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gtc acc ttc cgc ctg cag gtc ggc ggg gcc aac ccc gag gtg etc ccc 5930 
Val Thr Phe Arg Leu Gin Val Gly Gly Ala Asn Pro Giu Val Leu Pro 
1920 1925 1930 

ggg ccc cgt ttc tec cac age ttc ccc cgc gtc gga gac cac gtg gtg 5978 
Gly. Pro Arg Phe Ser His Ser Phe Pro Arg Val Gly Asp His Val Val 
1935 1940 1945 

age gtg egg ggc aaa aac cac gtg age tgg gcc cag gcg cag gtg cgc 6026 
Ser Val Arg Gly Lys Asn His Val Ser Trp Ala Gin Ala Gin Val Arg 
1950 1955 I960 

ate gtg gtg ctg gag gcc gtg agt ggg ctg cag atg ccc aac tgc tgc 6074 
lie Val Val Leu Glu Ala Val Ser Gly Leu Gin Met Pro Asn Cys Cys 
1965 1970 1975 1980 

gag cct ggc ate gcc acg ggc act gag agg aac ttc aca gcc cgc gtg 6122 
Glu Pro Gly lie Ala Thr Gly Thr Glu Arg Asn Phe Thr Ala Arg Val 
1985 1990 1995 

cag cgc ggc ret egg gtc gcc tac gcc tgg tac ttc teg ctg cag aag 6170 
Gin Arg Gly Ser Arg Val Ala Tyr Ala Trp Tyr Phe Ser Leu Gin Lys 
2000 2005 2010 

gtc cag ggc gac teg ctg gtc ate ctg teg ggc cgc gac gtc acc tac 6218 
Val Gin Gly Asp Ser Leu Val lie Leu Ser Gly Arg Asp Val Thr Tyr 
2015 2020 2025 

acg ccc gtg gcc gcg ggg ctg ttg gag ate cag gtg cgc gcc ttc aac 
Thr Pro Val Ala Ala Gly Leu Leu Glu lie Gin Val Arg Ala Phe Asn 
2030 2035 2040 

gcc ctg ggc agt gag aac cgc acg ctg gtg ctg gag gtt cag gac gcc 
Ala Leu Gly Ser Glu Asn Arg Thr Leu Val Leu Glu Val Gin Asp Ala 
2045 2050 2055 2060 

gtc cag tat gtg gcc ctg cag age ggc ccc tgc ttc acc aac cgc teg 
Val Gin Tyr Val Ala Leu Gin Ser Gly Pro Cys Phe Thr Asn Arg Ser 
2065 2070 2075 

gcg cag ttt gag gcc gcc acc age ccc age ccc egg cgt gtg gcc tac 
Ala Gin Phe Glu Ala Ala Thr Ser Pro Ser Pro Arg Arg Val Ala Tyr 
2080 2085 2090 

cac tgg gac ttt ggg gat ggg teg cca ggg cag gac aca gat gag ccc 
His Trp Asp Phe Gly Asp Gly Ser Pro Gly Gin Asp Thr Asp Glu Pro 
2095 2100 2105 

agg gcc gag cac tec tac ctg agg cct ggg gac tac cgc gtg cag gtg 
Arg Ala Glu His Ser Tyr Leu Arg Pro Gly Asp Tyr Arg Val Gin Val 
2110 2115 2120 

aac gcc tec aac ctg gtg age ttc ttc gtg gcg cag gcc acg gtg acc 
Asn Ala Ser Asn Leu Val Ser Phe Phe Val Ala Gin Ala Thr Val Thr 
2125 2130 2135 2140 

gtc cag gtg ctg gcc tgc egg gag ccg gag gtg gac gtg gtc ctg ccc 
Val Gin Val Leu Ala Cys Arg Glu Pro Glu Val Asp Val Val Leu Pro 
2145 2150 2155 

ctg cag gtg ctg atg egg cga tea cag cgc aac tac ttg gag gcc cac 
Leu Gin Val Leu Met Arg Arg Ser Gin Arg Asn Tyr Leu Glu Ala His 
2160 2165 2170 

gtt gac ctg cgc gac tgc gtc acc tac cag act gag tac cgc tgg gag 
Val Asp Leu Arg Asp Cys Val Thr Tyr Gin Thr Glu Tyr Arg Trp Glu 
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gtg tat cgc acc gcc age tgc cag egg ccg ggg cgc cca gcg cgt gtg 6746 
Val Tyr Arg Thr Ala Ser Cys Gin Arg Pro Gly Arg Pro Ala Arg Val 
2190 2195 2200 

gcc ctg ccc ggc gtg gac gtg age egg cct egg ctg gtg ctg ccg egg 6794 
Ala Leu Pro Gly Val Asp Val Ser Arg Pro Arg Leu Val Leu Pro Arg 
2205 2210 2215 2220 

ctg gcg ctg cct gtg ggg cac tac tgc ttt gtg ttt gtc gtg tea ttt 6842 
Leu Ala Leu Pro Val Gly His Tyr Cys Phe Val Phe Val Val Ser Phe 
2225 2230 2235 

ggg gac acg cca ctg aca cag age ate cag gcc aat gtg acg gtg gcc 6890 
Gly Asp Thr Pro Leu Thr Gin Ser lie Gin Ala Asn Val Thr Val Ala 
2240 2245 2250 

ccc- gag cgc ctg gtg ccc ate att gag ggt ggc tea tac cgc gtg tgg 6938 
Pro Glu Arg Leu Val Pro lie lie Glu Gly Gly Ser Tyr Arg Val Trp 
2255 2260 2265 

tea gac aca egg gac ctg gtg ctg gat ggg age gag tec tac gac ccc 6986 
Ser Asd Thr Arg Asp Leu Val Leu Asp Gly Ser Glu Ser Tyr Asp Pro 
2270 2275 2280 

aac ctg gag gac ggc gac cag acg ccg etc agt ttc cac tgg gcc tgt 7034 
Asn Leu Glu Asd Gly Asp Gin Thr Pro Leu Ser Phe His Trp Ala Cys 
2285 * 2290 2295 2300 

gtg get teg aca cag agg gag get ggc ggg tgt gcg ctg aac ttt ggg 7082 
Val Ala Ser Thr Gin Arg Glu Ala Gly Gly. Cys Ala Leu Asn Phe Gly 
2305 2310 2315 

ccc cgc ggg age age acg gtc acc att cca egg gag egg ctg gcg get 7130 
Pro Arg Gly Ser Ser Thr Val Thr lie Pro Arg Glu Arg Leu Ala Ala 
2320 2325 2330 

ggc gtg gag tac acc ttc age ctg acc gtg tgg aag gcc ggc cgc aag 7178 
Gly Val Glu Tyr Thr Phe Ser Leu Thr Val Trp Lys Ala Gly Arg Lys 
2335 2340 2345 

gag gag gcc acc aac cag acg gtg ctg ate egg agt ggc egg gtg ccc 7226 
Glu Glu Ala Thr Asn Gin Thr Val Leu lie Arg Ser Gly Arg Val Pro 
2350 2355 2360 

att gtg tec ttg gag tgt gtg tec tgc aag gca cag gcc gtg tac gaa 7274 
lie Val Ser Leu Glu Cys Val Ser Cys Lys Ala Gin Ala Val Tyr Glu 
2365 2370 2375 2380 

gtg age cgc age tec tac gtg tac ttg gag ggc cgc tgc etc aat tgc 7322 
Val Ser Arg Ser Ser Tyr Val Tyr Leu Glu Gly Arg Cys Leu Asn Cys 
2385 2390 2395 

age age ggc tec aag cga ggg egg tgg get gca cgt acg ttc age aac 7370 
Ser Ser Gly Ser Lys Arg Gly Arg Trp Ala Ala Arg Thr Phe Ser Asn 
2400 2405 2410 

aag acg ctg gtg ctg gat gag acc acc aca tec acg ggc agt gca ggc 7418 
Lys Thr Leu Val Leu Asp Glu Thr Thr Thr Ser Thr Gly Ser Ala Gly 
2415 2420 2425 

atg cga ctg gtg ctg egg egg ggc gtg ctg egg gac ggc gag gga tac 74 66 

Met Arg Leu Val Leu Arg Arg Gly Val Leu Arg Asp Gly Glu Gly Tyr 
2430 2435 2440 
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acc ttc acg etc acg gtg ctg ggc cgc tct ggc gag gag gag ggc tgc 7514 
Thr Phe Thr Leu Thr Val Leu Gly Arg Ser Gly Glu Glu Glu Gly Cys 
2445 2450 2455 2460 

gec tec ate cgc ctg zee ccc aac cgc ccg ccg erg ggg ggc tct tgc 7562 
Ala Ser lie Arg Leu Ser Pro Asn Arg Pro Pro Leu Gly Gly Ser Cys 
2465 2470 2475 

cgc etc ttc cca ctg ggc get gtg cac gee etc acc acc aag gtg cac 7610 
Arg Leu Phe Pro Leu Gly Ala Val His Ala Leu 'Thr Thr Lys Val His 
2480 2485 2490 

ttc gaa tgc acg ggc tgg cat gac gcg gag gat get ggc gee ccg ctg 7658 
Phe Glu Cys Thr Gly Trp His Asp Ala Glu Asp Ala Gly Ala Pro Leu 
2495 2500 2505 

gtg tac gec ctg ctg ctg egg cgc tgt cgc cag ggc cac tgc gag gag 7706 
Val Tyr Ala Leu Leu Leu Arg Arg Cys Arg Gin Gly His Cys Glu Glu 
2510 2515 2520 

ttc tgt gtc tac aag ggc age etc tec age tac gga gee gtg ctg ccc 7754 
Phe Cys Val Tyr Lys Gly Ser Leu Ser Ser Tyr Gly Ala Val Leu Pro 
2525 2530 2535 2540 

ccg ggt ttc agg cca cac ttc gag gtg ggc ctg gee gtg gtg gtg cag 7802 
Pro Gly Phe Arg Pro His Phe Glu Val Gly Leu Ala Val Val Val Gin 
2545 2550 2555 



gac cag ctg gga gee get gtg gtc gee etc aac agg tct ttg gec ate 
Asp Gin Leu Gly Ala Ala Val Val Ala Leu Asn Arg Ser Leu Ala lie 
2560 2565 2570 



ctg agg gtc cac act gtg gat gac ate cag cag ate get get gcg ctg 
Leu Arg Val His Thr Val Asp Asp lie Gin Gin lie Ala Ala Ala Leu 
2655 2660 2665 
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7850 



acc etc cca gag ccc aac ggc age gca acg ggg etc aca gtc tgg ctg 7898 
Thr Leu Pro Glu Pro Asn Gly Ser Ala Thr Gly Leu Thr Val Trp Leu 
2575 2580 2585 

cac ggg etc acc get agt gtg etc cca ggg ctg ctg egg cag gee gat 794 6 

His Gly Leu Thr Ala Ser Val Leu Pro Gly Leu Leu Arg Gin Ala Asp 
2590 2595 2600 

ccc cag cac gtc ate gag tac teg ttg gec ctg gtc acc gtg ctg aac 
Pro Gin His Val He Glu Tyr Ser Leu Ala Leu Val Thr Val Leu Asn 
2605 2610 2615 2620 

gag tac gag egg gec ctg gac gtg gcg gca gag ccc aag cac gag egg 
Glu Tyr Glu Arg Ala Leu Asp Val Ala Ala Glu Pro Lys His Glu Arg 
2625 " 2630 2635 

cag cac cga gee cag ata cgc aag aac ate acg gag act ctg gtg tec 8090 
Gin His Arg Ala Gin He Arg Lys Asn He Thr Glu Thr Leu Val Ser 
2640 2645 2650 
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2705 



2710 



2715 



etc aac ate aca gga gac etc ate cac ctg gee age teg gac gtg egg 
Leu Asn lie Thr Gly Asp Leu lie His Leu Ala Ser Ser Asp Val Arg 
2720 2725 2730 



8330 



gca cca cag ccc tea gag ctg gga gee gag tea cca tct egg atg gtg 
Ala Pro Gin Pro Ser Glu Leu Gly Ala Glu Ser Pro Ser Arg Met Val 
2735 2740 2745 



8378 



gcg tec cag gec tac aac ctg acc tct gec etc atg cgc ate etc atg 
Ala Ser Gin Ala Tyr Asn Leu Thr Ser Ala Leu Met Arg lie Leu Met 
2750 2755 2760 



8426 



cgc tec cgc gtg etc aac gag gag ccc ctg acg ctg gcg ggc gag gag 
Arg Ser Arg Val Leu Asn Glu Glu Pro Leu Thr Leu Ala Gly Glu Glu 
2765 2770 2775 2780 



8474 



ate gtg gee cag ggc aag cgc teg gac ccg egg age ctg ctg tgc tat 
lie Val Ala Gin Gly Lys Arg Ser Asp Pro Arg Ser Leu Leu Cys Tyr 
2785 2790 2795 



8522 



ggc ggc gec cca ggg cct ggc tgc cac ttc tec ate ccc gag get ttc 
Gly Gly Ala Pro Gly Pro Gly Cys His Phe Ser lie Pro Glu Ala Phe 
2800 2805 2810 



8570 



age 999 9 CC ct 9 9 CC aac etc agt gac gtg gtg cag etc ate ttt ctg 
Ser Gly Ala Leu Ala Asn Leu Ser Asp Val Val Gin Leu lie Phe Leu 
2815 2820 2825 



8618 



gtg gac tec aat ccc ttt ccc ttt ggc tat ate age aac tac acc gtc 
Val Asp Ser Asn Pro Phe Pro Phe Gly Tyr lie Ser Asn Tyr Thr Val 
2830 2835 2840 



8666 



tec acc aag gtg gee teg atg gca ttc cag aca cag gee ggc gec cag 
Ser Thr Lys Val Ala Ser Met Ala Phe Gin Thr Gin Ala Gly Ala Gin 
2845 2850 2855 2860 



8714 



ate ccc ate gag egg ctg gee tea gag cgc gec ate acc gtg aag gtg 
lie Pro lie Glu Arg Leu Ala Ser Glu Arg Ala lie Thr Val Lys Val 
2865 2870 2875 



8762 



ccc aac aac teg gac tgg get gec egg ggc cac cgc age tec gee aac 
Pro Asn Asn Ser Asp Trp Ala Ala Arg Gly His Arg Ser Ser Ala Asn 
2880 2885 2890 



8810 



tec gee aac tec gtt gtg gtc cag ccc cag gee tec gtc ggt get gtg 
Ser Ala Asn Ser Val Val Val Gin Pro Gin Ala Ser Val Gly Ala Val 
2895 2900 2905 



8858 



gtc acc ctg gac age age aac cct gcg gee ggg ctg cat ctg cag etc 
Val Thr Leu Asp Ser Ser Asn Pro Ala Ala Gly Leu His Leu Gin Leu 
2910 2915' 2920 



8906 



aac tat acg ctg ctg gac ggc cac tac ctg tct gag gaa cct gag ccc 
Asn Tyr Thr Leu Leu Asp Gly His Tyr Leu Ser Glu Glu Pro Glu Pro 
2925 2930 2935 2940 



8954 



tac ctg gca gtc tac eta cac teg gag ccc egg ccc aat gag cac aac 
Tyr Leu Ala Val Tyr Leu His Ser Glu Pro Arg Pro Asn Glu His Asn 
2945 2950 2955 

tgc teg get age agg agg ate cgc cca gag tea etc cag ggt get gac 
Cys Ser Ala Ser Arg Arg lie Arg Pro Glu Ser Leu Gin Gly Ala Asp 
2960 2965 2970 



9002 
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cac egg ccc tac acc ttc ttc att tec ccg ggg age aga gac cca gcg 9098 
His Arg Pro Tyr Thr Phe Phe lie Ser Pro Gly Ser Arg Asp Pro Ala 
2975 2980 2985 

ggg agt tac cat erg aac etc tec age cac ttc cgc tgg teg gcg ctg 9146 
Gly Ser Tyr His Leu Asn Leu Ser Ser His Phe Arg Trp Ser Ala Leu 
2990 2995 3000 

cag gtg tec gtg ggc ctg tac acg tec ctg tgc cag tac ttc age gag 9194 
Gin Val Ser Val Gly Leu Tyr Thr Ser Leu Cys Gin Tyr Phe Ser Glu 
3005 3010 3015 3020 

gag gac atg gtg tgg egg aca gag ggg ctg ctg ccc ctg gag gag acc 9242 
Glu Asp Met Val Trp Arg Thr Glu Gly Leu Leu Pro Leu Glu Glu Thr 
3025 3030 3035 

teg ccc cgc cag gec gtc tgc etc acc cgc cac etc acc gee ttc ggc 9290 
Ser Pro Arg Gin Ala Val Cys Leu Thr Arg His Leu Thr Ala Phe Gly 
3040 3045 3050 

gee age etc ttc gtg ccc cca age cat gtc cgc ttt gtg ttt cct gag 9338 
Ala Ser Leu Phe Val Pro Pro Ser His Val Arg Phe Val Phe Pro Glu 
3055 3060 3065 

ccg aca gcg gat gta aac tac ate gtc atg ctg aca tgt get gtg tgc 9386 
Pro Thr Ala Asp Val Asn Tyr He Val Met Leu Thr Cys Ala Val Cys 
3070 3075 3080 

ctg gtg acc tac atg gtc atg gee gec ate ctg cac aag ctg gac cag 9434 
Leu Val Thr Tyr Met Val Met Ala Ala He Leu His Lys Leu Asp Gin 
3085 3090 3095 3100 

ttg gat gee age egg ggc cgc gee ate cct ttc tgt ggg cag egg ggc 9482 
Leu Asp Ala Ser Arg Gly Arg Ala He Pro Phe Cys Gly Gin Arg Gly 
3105 3110 3115 

cgc ttc aag tac gag ate etc gtc aag aca ggc tgg ggc egg ggc tea 9530 
Arg Phe Lys Tyr Glu He Leu Val Lys Thr Gly Trp Gly Arg Gly Ser 
3120 3125 3130 

ggt acc acg gee cac gtg ggc ate atg ctg tat ggg gtg gac age egg 9578 
Gly Thr Thr Ala His Val Gly He Met Leu Tyr Gly Val Asp Ser Arg 
3135 3140 3145 

age ggc cac egg cac ctg gac ggc gac aga gee ttc cac cgc aac age 9626 
Ser Gly His Arg His Leu Asp Gly Asp Arg Ala Phe His Arg Asn Ser 
3150 3155 3160 

ctg gac ate ttc egg ate gec acc ccg cac age ctg ggt age gtg tgg 9674 
Leu Asp He Phe Arg lie Ala Thr Pro His Ser Leu Gly Ser Val Trp 
3165 3170 3175 3180 

aag ate cga gtg tgg cac gac aac aaa ggg etc age cct gee tgg ttc 9722 
- Lys He Arg Val Trp His Asp Asn Lys Gly Leu Ser Pro Ala Trp Phe 
3185 3190 3195 

ctg cag cac gtc ate gtc agg gac ctg cag acg gca cgc age gee ttc 9770 
Leu Gin His Val He Val Arg Asp Leu Gin Thr Ala Arg Ser Ala Phe 
3200 3205 3210 

ttc ctg gtc aat gac tgg ctt teg gtg gag acg gag gec aac ggg ggc 9818 
Phe Leu Val Asn Asp Trp Leu Ser Val Glu Thr Glu Ala Asn Gly Gly 
3215 3220 3225 



ctg gtg gag aag gag gtg ctg gee gcg age gac gca gec ctt ttg cgc 
Leu Val Glu Lys Glu Val Leu Ala Ala Ser Asp Ala Ala Leu Leu Arg 
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3230 



3235 



3240 



ttc egg cgc ctg ctg gtg get gag ctg cag cgt ggc ttc ttt gac aag 

Phe Arg Arg Leu Leu Val Ala Glu Leu Gin Arg Gly Phe Phe Asp Lys 
3245 3250 3255 3260 

cac ate tgg etc tec ata tgg gac egg ccg cct cgt age cgt ttc act 

His lie Trp Leu Ser lie Trp Asp Arg Pro Pro Arg Ser Arg Phe Thr 

3265 3270 ' 3275 



9914 



9962 



cgc ate cag agg gee acc tgc tgc gtt etc etc ate tgc etc ttc ctg 
Arg lie Gin Arg Ala Thr Cys Cys Val Leu Leu lie Cys Leu Phe Leu 
3280 3285 3290 



10010 



ggc gec aac gec gtg tgg tac ggg get gtt ggc gac tct gec tac age 
Gly Ala Asn Ala Val Trp Tyr Gly Ala Val Gly Asp Ser Ala Tyr Ser 
3295 3300 3305 

acg ggg cat gtg tec agg ctg age ccg ctg age gtc gac aca gtc get 
Thr Gly His Val Ser Arg Leu Ser Pro Leu Ser Val Asp Thr Val Ala 
3310 3315 3320 

gtt ggc ctg gtg tec age gtg gtt gtc tat ccc gtc tac ctg gec ate 
Val Gly Leu Val Ser Ser Val Val Val Tyr Pro Val Tyr Leu Ala He 
3325 3330 3335 3340 

ctt ttt etc ttc egg atg tec egg age aag gtg get ggg age ccg age 
Leu Phe Leu Phe Arg Met Ser Arg Ser Lys Val Ala Gly Ser Pro Ser 
3345 3350 3355 



10058 



10106 



10154 



10202 



ccc aca cct gee ggg cag cag gtg ctg gac ate gac age tgc ctg gac 
Pro Thr Pro Ala Gly Gin Gin Val Leu Asp He Asp Ser Cys Leu Asp 
3360 3365 3370 

teg tec gtg ctg gac age tec ttc etc acg ttc tea ggc etc cac get 
Ser Ser Val Leu Asp Ser Ser Phe Leu Thr Phe Ser Gly Leu His Ala 
3375 3380 3385 

gag gec ttt gtt gga cag atg aag agt gac ttg ttt ctg gat gat tct 
Glu Ala Phe Val Gly Gin Met Lys Ser Asp Leu Phe Leu Asp Asp Ser 
3390 3395 3400 

aag agt ctg gtg tgc tgg ccc tec ggc gag gga acg etc agt tgg ccg 
Lys Ser Leu Val Cys Trp Pro Ser Gly Glu Gly Thr Leu Ser Trp Pro 
3405 3410 3415 3420 

gac ctg etc agt gac ccg tec att gtg ggt age aat ctg egg cag ctg 
Asp Leu Leu Ser Asp Pro Ser He Val Gly Ser Asn Leu Arg Gin Leu 
3425 3430 3435 



10250 



10298 



10346 



10394 



10442 



gca egg ggc cag gcg ggc cat ggg ctg ggc cca gag gag gac ggc ttc 
Ala Arg Gly Gin Ala Gly His Gly Leu Gly Pro Glu Glu Asp Gly Phe 
3440 3445 3450 

tec ctg gec age ccc tac teg cct gee aaa tec ttc tea gca tea gat 
Ser Leu Ala Ser Pro Tyr Ser Pro Ala Lys Ser Phe Ser Ala Ser Asp 
3455 3460 3465 

gaa gac ctg ate cag cag gtc ctt gee gag ggg gtc age age cca gec 
Glu Asp Leu He Gin Gin Val Leu Ala Glu Gly Val Ser Ser Pro Ala 
3470 3475 3480 

cct acc caa gac acc cac atg gaa acg gac ctg etc age age ctg tec 
Pro Thr Gin Asp Thr His Met Glu Thr Asp Leu Leu Ser Ser Leu Ser 
3485 3490 3495 3500 
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age act cct ggg gag aag aca gag acg ctg gcg ctg cag agg ctg ggg 10682 
Ser Thr Pro Gly Glu Lys Thr Glu Thr Leu Ala Leu Gin Arg Leu Gly 
3505 3510 3515 

gag ctg ggg cca ccc age cca ggc ctg aac tgg gaa cag ccc cag gca 10730 
Glu Leu Gly Pro Pro Ser Pro Gly Leu Asn Trp Glu Gin Pro Gin Ala 
3520 3525 3530 

gcg agg ctg tec agg aca gga ctg gtg gag ggt ctg egg aag cgc ctg 10778 
Ala Arg Leu Ser Arg Thr Gly Leu Val Glu Gly Leu Arg Lys Arg Leu 
3535 3540 3545 

ctg ccg gec tgg tgt gec tec ctg gee cac ggg etc age ctg etc ctg 10826 
Leu Pro Ala Trp Cys Ala Ser Leu Ala His Gly Leu Ser Leu Leu Leu 
3550 3555 3560 

gtg get gtg get gtg get gtc tea ggg tgg gtg ggt gcg age ttc ccc 10874 
Val Ala Val Ala Val Ala Val Ser Gly Trp Val Gly Ala Ser Phe Pro 
356-5 3570 3575 3580 

ccg ggc gtg agt gtt gcg tgg etc ctg tec age age gee age ttc ctg 10922 
Pro Gly Val Ser Val Ala Trp Leu Leu Ser Ser Ser Ala Ser Phe Leu 
3585 3590 3595 

gec tea ttc etc ggc tgg gag cca ctg aag gtc ttg ctg gaa gec ctg 10970 
Ala Ser Phe Leu Gly Trp Glu Pro Leu Lys Val Leu Leu Glu Ala Leu 
3600 3605 3610 

tac ttc tea ctg gtg gec aag egg ctg cac ccg gat gaa gat gac acc 11018 
Tyr Phe Ser Leu Val Ala Lys Arg Leu His Pro Asp Glu Asp Asp Thr 
3615 3620 3625 

ctg gta gag age ccg get gtg acg cct gtg age gca cgt gtg ccc cgc 11066 
Leu Val Glu Ser Pro Ala Val Thr Pro Val Ser Ala Arg Val Pro Arg 
3630 3635 3640 

gta egg cca ccc cac ggc ttt gca etc ttc ctg gee aag gaa gaa gee 11114 
Val Arg Pro Pro His Gly Phe Ala Leu Phe Leu Ala Lys Glu Glu Ala 
3645 3650 3655 3660 

cgc aag gtc aag agg eta cat ggc atg ctg egg age etc ctg gtg tac 11162 
Arg Lys Val Lys Arg Leu His Gly Met Leu Arg Ser Leu Leu Val Tyr 
3665 3670 3675 

atg ctt ttt ctg ctg gtg acc ctg ctg gec age tat ggg gat gee tea 11210 
Met Leu Phe Leu Leu Val Thr Leu Leu Ala Ser Tyr Gly Asp Ala Ser 
3680 3685 3690 

tgc cat ggg cac gec tac cgt ctg caa age gee ate aag cag gag ctg 11258 
Cys His Gly His Ala Tyr Arg Leu Gin Ser Ala lie Lys Gin Glu Leu 
3695 3700 3705 

cac age egg gee ttc ctg gec ate acg egg tct gag gag- etc tgg cca 11306 
His Ser Arg Ala Phe Leu Ala lie Thr Arg Ser Glu Glu Leu Trp Pro 
3710 3715 3720 

tgg atg gee cac gtg ctg ctg ccc tac gtc cac ggg aac cag tec age 11354 
Trp Met Ala His Val Leu Leu Pro Tyr Val His Gly Asn Gin Ser Ser 
3725 3730 3735 3740 



cca gag ctg ggg ccc cca egg ctg egg cag gtg egg ctg cag gaa gca 
Pro Glu Leu Gly Pro Pro Arg Leu Arg Gin Val Arg Leu Gin Glu Ala 
3745 3750 3755 



11402 



etc tac cca gac cct ccc ggc ccc agg gtc cac acg tgc teg gee gca 11450 
Leu Tyr Pro Asp Pro Pro Gly Pro Arg Val His Thr Cys Ser Ala Ala 
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3760 3765 3770 

gga ggc ttc age acc age gat tac gac gtt ggc tgg gag agt cct cac 11498 

Gly Gly Phe Ser Thr Ser Asp Tyr Asp Val Gly Trp Glu Ser Pro His 

3775 3780 3785 

aat ggc teg ggg acg tgg gee tat tea gcg ccg gat ctg ctg ggg gca 11546 

Asn Gly Ser Gly Thr Trp Ala Tyr Ser Ala Pro Asp Leu Leu Gly Ala 
3790 * 3795 3800 

tgg tec tgg ggc tec tgt gec gtg tat gac age ggg ggc tac gtg cag 11594 

Trp Ser Trp Gly Ser Cys Ala Val Tyr Asp Ser Gly Gly Tyr Val Gin 
3805 3810 3815 3820 

gag ctg ggc ctg age ctg gag gag age cgc gac egg ctg cgc ttc ctg 11642 
Glu Leu Gly Leu Ser Leu Glu Glu Ser Arg Asp Arg Leu Arg Phe Leu 
3825 3830 3835 



cag ctg cac aac tgg ctg gac aac agg age cgc get gtg ttc ctg gag 
Gin Leu His Asn Trp Leu Asp Asn Arg Ser Arg Ala Val Phe Leu Glu 
3840 3845 3850 



ctt ttg gtc aag get gee cag cag eta cgc ttc gtg cgc cag tgg tec 

Leu Leu Val Lys Ala Ala Gin Gin Leu Arg Phe Val Arg Gin Trp Ser 
4000 4005 4010 

gtc ttt ggc aag aca tta tgc cga get ctg cca gag etc ctg ggg gtc 

Val Phe Gly Lys Thr Leu Cys Arg Ala Leu Pro Glu Leu Leu Gly Val 
4015 4020 4025 



11690 



11834 



11882 



11930 



etc acg cgc tac age ccg gec gtg ggg ctg cac gee gee gtc acg ctg 11738 
Leu Thr Arg Tyr Ser Pro Ala Val Gly Leu His Ala Ala Val Thr Leu 
3855 3860 3865 

cgc etc gag ttc ccg gcg gec ggc cgc gee ctg gec gee etc age gtc 11786 
Arg Leu Glu Phe Pro Ala Ala Gly Arg Ala Leu Ala Ala Leu Ser Val 
3870 3875 3880 

cgc ccc ttt gcg ctg cgc cgc etc age gcg ggc etc teg ctg cct ctg 
Arg Pro Phe Ala Leu Arg Arg Leu Ser Ala Gly Leu Ser Leu Pro Leu 
3885 3890 3895 3900 

etc acc teg gtg tgc ctg ctg ctg ttc gee gtg cac ttc gee gtg gec 
Leu Thr Ser Val Cys Leu Leu Leu Phe Ala Val His Phe Ala Val Ala 
3905 3910 3915 

gag gee cgt act tgg cac agg gaa ggg cgc tgg cgc gtg ctg egg etc 
Glu Ala Arg Thr Trp His Arg Glu Gly Arg Trp Arg Val Leu Arg Leu 
3920 3925 3930 

gga gee tgg gcg egg tgg ctg ctg gtg gcg ctg acg gcg gee acg gca 11978 
Gly Ala Trp Ala Arg Trp Leu Leu Val Ala Leu Thr Ala Ala Thr Ala 
3935 3940 3945 

" ctg gta cgc etc gec cag ctg ggt gee get gac cgc cag tgg acc cgt 12026 
Leu Val Arg Leu Ala Gin Leu Gly Ala Ala Asp Arg Gin Trp Thr Arg 
3950 3955 3960 

ttc gtg cgc ggc cgc ccg cgc cgc ttc act age ttc gac cag gtg gcg 
Phe Val Arg Gly Arg Pro Arg Arg Phe Thr Ser Phe Asp Gin Val Ala 
3965 3970 3975 3980 

cag ctg age tec gca gee cgt ggc ctg gcg gec teg ctg etc ttc ctg 12122 
Gin Leu Ser Ser Ala Ala Arg Gly Leu Ala Ala Ser Leu Leu Phe Leu 
3985 3990 3995 



12074 



12170 



12218 
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acc ttg ggc ctg gtg gtg etc ggg gta gec tac gec cag ctg gec ate 12266 
Thr Leu Gly Leu Val Val Leu Gly Val Ala Tyr Ala Gin Leu Ala lie 
4030 4035 4040 

ctg etc gtg tct tec tgt gtg gac tec etc tgg age gtg gee cag gec 12314 
Leu Leu Val Ser Ser Cys Val Asp Ser Leu Trp Ser Val Ala Gin Ala 
4045 4050 4055 4060 

ctg teg gtg ctg tgc cct ggg act ggg etc tct acc ctg tgt cct gee 12362 
Leu Leu Val Leu Cys Pro Gly Thr Gly Leu Ser Thr Leu Cys Pro Ala 
4065 4070 4075 

gag tec tgg cac ctg tea ccc ctg ctg tgt gtg ggg etc tgg gca ctg 12410 
Glu Ser Trp His Leu Ser Pro Leu Leu Cys Val Gly Leu Trp Ala Leu 
4080 4085 4090 

egg ctg tgg ggc gee eta egg ctg ggg get gtt att etc cgc tgg cgc 12458 
Arg Leu Trp Gly Ala Leu Arg Leu Gly Ala Val lie Leu Arg Trp Arg 
4095 4100 4105 

tac cac gec ttg cgt gga gag ctg tac egg ccg gee tgg gag ccc cag 12506 
Tyr His Ala Leu Arg Gly Glu Leu Tyr Arg Pro Ala Trp Glu Pro Gin 
4110 4115 4120 

gac tac gag atg gtg gag ttg ttc ctg cgc agg ctg cgc etc tgg atg 12554 
Asp Tyr Glu Met Val Glu Leu Phe Leu Arg Arg Leu Arg Leu Trp Met 
4125 4130 4135 4140 

ggc etc age aag gtc aag gag ttc cgc cac aaa gtc cgc ttt gaa ggg 12602 
Gly Leu Ser Lys Val Lys Glu Phe Arg His Lys Val Arg Phe Glu Gly 
4145 4150 4155 

atg gag ccg ctg ccc tct cgc tec tec agg ggc tec aag gta tec ccg 12650 
Met Glu Pro Leu Pro Ser Arg Ser Ser Arg Gly Ser Lys Val Ser Pro 
4160 4165 4170 

gat gtg ccc cca ccc age get ggc tec gat gec teg cac ccc tec acc 12698 
Asp Val Pro Pro Pro Ser Ala Gly Ser Asp Ala Ser His Pro Ser Thr 
4175 4180 4185 

tec tec age cag ctg gat ggg ctg age gtg age ctg ggc egg ctg ggg 12746 
Ser Ser Ser Gin Leu Asp Gly Leu Ser Val Ser Leu Gly Arg Leu Gly 
4190 4195 4200 

aca agg tgt gag cct gag ccc tec cgc etc caa gec gtg ttc gag gee 12794 
Thr Arg Cys Glu Pro Glu Pro Ser Arg Leu Gin Ala Val Phe Glu Ala 
4205 4210 4215 4220 

ctg etc acc cag ttt gac cga etc aac cag gec aca gag gac gtc tac 12842 
Leu Leu Thr Gin Phe Asp Arg Leu Asn Gin Ala Thr Glu Asp Val Tyr 
4225 4230 4235 

cag ctg gag cag cag ctg cac age ctg caa ggc cgc agg age age egg 12890 
. Gin Leu Glu Gin Gin Leu His Ser Leu Gin Gly Arg Arg Ser Ser Arg 
4240 4245 4250 

gcg ccc gec gga tct tec cgt ggc cca tec ccg ggc ctg egg cca gca 12938 
Ala Pro Ala Gly Ser Ser Arg Gly Pro Ser Pro Gly Leu Arg Pro Ala 
4255 4260 4265 

ctg ccc age cgc ctt gec egg gec agt egg ggt gtg gac ctg gee act 12986 
Leu Pro Ser Arg Leu Ala Arg Ala Ser Arg Gly Val Asp Leu Ala Thr 
4270 4275 4280 

ggc ccc age agg aca ccc ctt egg gee aag aac aag gtc cac ccc age 13034 
Gly Pro Ser Arg Thr Pro Leu Arg Ala Lys Asn Lys Val His Pro Ser 
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4300 



age act tagtcctcct tcctggcggg ggtgggccgt ggagteggag tggacaccgc 
Ser Thr 



13090 



tcagtattac 
tccccagaga 
gngtggccaa 
ttggacggt t 
gctgtgcccg 
ggagggttag 
cgtactccct 
gtgtatatt t 
cctcccccaa 
cttggatgcg 
catcacccca 
cccaggcctg 
agggtggtta 
tgtgtgtgtg 
caaggccctc 
tetagagect 
gtctgactgc 



tttctgccgc 
gcaggcaggg 
ccaggaccca 
tctagcctct 
gccccacccc 
cctgcaccgc 
gcaccgtctc 
ttgtatgtca 
cacctgctgc 
agettggect 
gaggecttgt 
ctggcatcag 
gaggaaaaga 
tgtgtgtgcg 
ggagctggct 
cgacaccccc 



tgtcaaggee 
gcatctgtct 
gggtcccctc 
gagatgetaa 
ctgggcagat 
cgccaccctg 
actgtgtgcc 
ctattttcac 
gcttggtagg 
tgggccggtg 
catcctccct 
gtctgggcaa 
ctcctcctgg 
cgcgcgcacg 
gtgectget t 
ccaacccccg 



gagggecagg 
gtctgtgggc 
cccagctccc 
tttatttccc 
gtcccccact 
cccctaagtt 
tcgtgtcagt 
tagggctgag 
tgtggtggcg 
ctgggggcac 
tgccccaggc 
gtagcaggac 
gggctggctc 
cgcgagtgtg 
ctgtgt acca 
caccaagcag 



cagaatggct 
ttcagcactt 
ttgggaagga 
cgagtcctca 
gctaaggctg 
attacctctc 
aatttatatg 
gggcctgcgc 
ttatggcagc 
agctgtctgc 
caggtagcaa 
taggcatgtc 
ccagggtgga 
ergtatggee 
cttctgtggg 
acaaagtcaa 



geaegtaggt 
taaagaggct 
cacagcagta 
ggt acagegg 
ctggct tcag 
cagt tcctac 
gtgt taaaat 
ccagagctgg 
ccggctgctg 
caggcactct 
gagagcagcg 
agaggacccc 
ggaaggtgac 
caggcagcct 
catggccgct 
taaaagagct 



13150 
13210 
13270 
13330 
13390 
13450 
13510 
13570 
13630 
13690 
13750 
13810 
13870 
13930 
13990 
14050 
14060 
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<213> Homo sapiens 





<400> 
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Met 


Pro 


Pro 


Ala 


Ala 


Pro 


Ala 


Arg 


Leu 


Ala 


Leu 


Ala 


Leu 


Gly 


Leu 


Gly 


1 








5 










10 








15 




Leu 


Trp 


Leu 


Gly 


Ala 


Leu 


Ala 


Gly 


Gly 


Pro 


Gly 


Arg 


Gly 


Cys 


Gly 


Pro 








20 










25 










30 






Cys 


Glu 


Pro 


Pro 


Cys 


Leu 


Cys 


Gly 


Pro 


Ala 


Pro 


Gly 


Ala 


Ala 


Cys 


Arg 






35 










40 










45 








Val 


Asn 


Cys 


Ser 


Gly 


Arg 


Gly 


Leu 


Arg 


Thr 


Leu 


Gly 


Pro 


Ala 


Leu 


Arg 




50 










55 










60 










lie 


Pro 


Ala 


Asp 


Ala 


Thr 


Ala 


Leu 


Asp 


Val 


Ser 


His 


Asn 


Leu 


Leu 


Arg 


65 










70 










75 










80 


Ala 


Leu 


Asp 


Val 


Gly 


Leu 


Leu 


Ala 


Asn 


Leu 


Ser 


Ala 


Leu 


Ala 


Glu 


Leu 










85 










90 










95 




Asp 


He 


Ser 


Asn 


Asn 


Lys 


He 


Ser 


Thr 


Leu 


Glu 


Glu 


Gly 


He 


Phe 


Ala 








100 










105 










110 






Asn 


Leu 


Phe 


Asn 


Leu 


Ser 


Glu 


He 


Asn 


Leu 


Ser 


Gly 


Asn 


Pro 


Phe 


Glu 






115 










120 








125 








Cys 


Asp 


Cys 


Gly 


Leu 


Ala 


Trp 


Leu 


Pro 


Arg 


Trp 


Ala 


Glu 


Glu 


Gin 


Gin 




130 










135 










140 










Val 


Arg 


Val 


Val 


Gin 


Pro 


Glu 


Ala 


Ala 


Thr 


Cys 


Ala 


Gly 


Pro 


Gly 


Ser 


145 










150 










155 










160 


Leu 


Ala 


Gly 


Gin 


Pro 


Leu 


Leu 


Gly 


He 


Pro 


Leu 


Leu 


Asp 


Ser 


Gly 


Cys 










165 










170 










175 




Gly 


Glu 


Glu 


Tyr 


Val 


Ala 


Cys 


Leu 


Pro 


Asp 


Asn 


Ser 


Ser 


Gly 


Thr 


Val 








180 










185 










190 






Ala 


Ala 


Val 


Ser 


Phe 


Ser 


Ala 


Ala 


His 


Glu 


Gly 


Leu 


Leu 


Gin 


Pro 


Glu 






195 










200 








205 








Ala 


Cys 


Ser 


Ala 


Phe 


Cys 


Phe 


Ser 


Thr 


Gly 


Gin 


Gly 


Leu 


Ala 


Ala 


Leu 




210 










215 










220 










Ser 


Glu 


Gin 


Gly 


Trp 


Cys 


Leu 


Cys 


Gly 


Ala 


Ala 


Gin 


Pro 


Ser 


Ser 


Ala 


225 










230 










235 










240 


Ser 


Phe 


Ala 


Cys 


Leu 


Ser 


Leu 


Cys 


Ser 


Gly 


Pro 


Pro 


Pro 


Pro 


Pro 


Ala 










245 










250 










255 




Pro 


Thr 


Cys 


Arg 


Gly 


Pro 


Thr 


Leu 


Leu 


Gin 


His 


Val 


Phe 


Pro 


Ala 


Ser 








260 










265 










270 






Pro 


Gly 


Ala 


Thr 


Leu 


Val 


Gly 


Pro 


His 


Gly 


Pro 


Leu 


Ala 


Ser 


Gly 


Gin 






275 










280 










285 
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Leu Ala Ala Phe 
290 

Trp Asp Phe Gly 
305 

Ala Ser His Arg 

Leu Ala Leu Gly 
340 

Glu Ala Ala Pro 
355 

Ser Asp Glu Ser 
370 

Leu Glu Ala Ala 
385 

Ala Val His Pro 

Gly His Cys Tyr 
420 

Gin Glu Gin Cys 
435 

Ser Pro Ala Val 
450 

Asp Val Trp lie 
4 65 

Ala Pro Gin Gly 

Pro Gly Glu Pro 
500 

Pro Thr Gly Trp 
515 

Val Cys Glu Leu 
530 

Leu Val Gly Ala 
545 

Ala Gin Gin Asp 

Val Phe Pro Gly 
580 

Glu Phe Gly Thr 
595 

Val Tyr Arg Leu 
610 

Pro Glu Ser Arg 
625 

Met Pro Gly Gly 

Asp Ala Ser Cys 
660 

Pro Gly Leu Pro 
675 

Ser Val Ala Ala 
690 

Gin Asp Val Leu 
705 

Ala Gly Pro Gly 

Gly Pro Gin Ala 
740 

His Leu Pro Ala 
755 

Leu Arg Leu Leu 
770 

Arg Pro Asn Pro 
785 

Glu Val Gly Asn 



His He Ala Ala 
295 

Asp Gly Ser Ala 
310 

Tyr Val Leu Pro 
325 

Ala Gly Ser Ala 

Ala Ala Leu Glu 
360 

Leu Asp Leu Ser 
375 

Tyr Ser He Val 
390 

Leu Cys Pro Ser 
405 

Arg Leu Val Val 

Gin Ala Trp Ala 
440 

Gin Arg Phe Leu 
455 

Gly Phe Ser Thr 
470 

Glu Ala Phe Ser 
485 

His Pro Ala Thr 

Cys Asn Thr Asp 
520 

Gin Pro Gly Gly 
535 

Pro Ser Gly Asp 
550 

Gly Leu Ser Ala 
565 

Leu Arg Leu Ser 

Gin Glu Leu Arg 
600 

Leu Ser Thr Ala 
615 

Ser Pro Asp Asn 
630 

Arg Trp Cys Pro 
645 

His Pro Gin Ala 

Gly Ala Pro Tyr 
680 

Gly Pro Pro Ala 
695 

Met Leu Pro Gly 
710 

Ala Leu Leu His 
725 

Pro Tyr Leu Ser 

Gin Leu Glu Gly 
760 

Ala Ala Thr Glu 
775 

Gly Leu Arg Met 
790 

Gly Val Ser Arg 
805 



Pro Leu Pro Val 
300 

Glu Val Asp Ala 
315 

Gly Arg Tyr His 
330 

Leu Leu Gly Thr 
345 

Leu Val Cys Pro 

He Gin Asn Arg 
380 

Ala Leu Gly Glu 
395 

Asp Thr Glu He 
410 

Glu Lys Ala Ala 
425 

Gly Ala Ala Leu 

Val Ser Arg Val 
460 

Val Gin Gly Val 
475 

Leu Glu Ser Cys 
490 

Ala Glu His Cys 
505 

Leu Cys Ser Ala 

Pro Val Gin Asp 
540 

Leu Gin Gly Pro 
555 

Pro His Glu Pro 
570 

Arg Glu Ala Phe 
585 

Arg Pro Ala Gin 

Gly Thr Pro Glu 
620 

Arg Thr Gin Leu 
635 

Gly Ala Asn He 
650 

Cys Ala Asn Gly 
665 

Ala Leu Trp Arg 

Gin Tyr Ser Val 
700 

Asp Leu Val Gly 
715 

Cys Ser Pro Ala 
730 

Ala Asn Ala Ser 
745 

Thr Trp Ala Cys 

Gin Leu Thr Val 
780 

Pro Gly Arg Tyr 
795 

His Asn Leu Ser 
810 



Thr Ala Thr Arg 

Ala Gly Pro Ala 
320 

Val Thr Ala Val 
335 

Asp Val Gin Val 
350 

Ser Ser Val Gin 
365 

Gly Gly Ser Gly 

Glu Pro Ala Arg 
400 

Phe Pro Gly Asn 
415 

Trp Leu Gin Ala 
430 

Ala Met Val Asp 
445 

Thr Arg Ser Leu 

Glu Val Gly Pro 
480 

Gin Asn Trp Leu 
495 

Val Arg Leu Gly 
510 

Pro His Ser Tyr 
525 

Ala Glu Asn Leu 

Leu Thr Pro Leu 
560 

Val Glu Val Met 
575 

Leu Thr Thr Ala 
590 

Leu Arg Leu Gin 
605 

Asn Gly Ser Glu 

Ala Pro Ala Cys 
640 

Cys Leu Pro Leu 
655 

Cys Thr Ser Gly 
670 

Glu Phe Leu Phe 
685 

Thr Leu His Gly 

Leu Gin His Asp 
720 

Pro Gly His Pro 
7 35 

Ser Trp Leu Pro 
750 

Pro Ala Cys Ala 
765 

Leu Leu Gly Leu 

Glu Val Arg Ala 
800 

Cys Ser Phe Asp 
815 
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Val 


Val 


Ser 


Pro 
820 


Val 


Ala 


Gly 


Leu 


Arg 
825 


Val 


He 


Tvr 


Pro 


Ala 
830 


Pro 


Arg 


Asp 


Gly 


Arg 


Leu 


Tvr 


Val 


Pro 


Thr 


Asn 


Glv 


Ser 


Ala 


Leu 


Val 


Leu 


Gin 




835 










840 










845 








Val 


Asp 
850 


Ser 


Glv 


Ala 


Asn 


Ala 
855 


Thr 


Ala 


Thr 


Ala 


Arq 
860 


Trp 


Pro 


Gly 


Gly 


Ser 


Val 


Ser 


Ala 


Ara 


Phe 


Glu 


Asn 


Val 


Cvs 


Pro 


Ala 


Leu 


Val 


Ala 


Thr 


865 










870 










875 










880 


Phe 


Val 


Pro 


Glv 


Cvs 
885 


Pro 


Trp 


Glu 


Thr 


Asn 
890 


Asp 


Thr 


Leu 


Phe 


Ser 
895 


Val 


Val 


Ala 


Leu 


Pro 
900 


Trp 


Leu 


Ser 


Glu 


Gly 
905 


Glu 


His 


Val 


Val 


Asp 
910 


Val 


Val 


Val 


Glu 


Asn 
915 


Ser 


Ala 


Ser 


Ara 


Ala 
920 


Asn 


Leu 


Ser 


Leu 


Arq 
925 


Val 


Thr 


Ala 


Glu 


Glu 
930 


Pro 


He 


Cvs 


Glv 


Leu 
935 


Arq 


Ala 


Thr 


Pro 


Ser 
940 


Pro 


Glu 


Ala 


Arg 


Val 


Leu 


Gin 


Glv 


Val 


Leu 


Val 


Arg 


Tyr 


Ser 


Pro 


Val 


Val 


Glu 


Ala 


Gly 


945 










950 










955 










960 


Ser- 


Asp 


Met 


Val 


Phe 
965 


Arg 


Trp 


Thr 


He 


Asn 
970 


Asp 


Lys 


Gin 


Ser 


Leu 
975 


Thr 


Phe 


Gin 


Asn 


Val 
980 


Val 


Phe 


Asn 


Val 


He 
985 


Tvr 


Gin 


Ser 


Ala 


Ala 
990 


Val 


Phe 


Lys 


Leu 


Ser 


Leu 


Thr 


Ala 


Ser 


Asn 


His 


Val 


Ser 


Asn 


Val 


Thr 


Val 


Asn 




995 










1000 








1005 






Tyr 


Asn 


Val 


Thr 


Val 


Glu 


Arg 


Met 


Asn 


Arg 


Met 


Gin 


Gly 


Leu 


Gin 


Val 


1010 








1015 








1020 








Ser 


Thr 


Val 


Pro 


Ala 


Val 


Leu 


Ser 


Pro 


Asn 


Ala 


Thr 


Leu 


Ala 


Leu 


Thr 


1025 








1030 








1035 








1040 


Ala 


Gly 


Val 


Leu 


Val 


Asp 


Ser 


Ala 


Val 


Glu 


Val 


Ala 


Phe 


Leu 


Trp 


Asn 








1045 








1050 








1055 


Phe 


Gly 


Asp 


Gly 


Glu 


Gin 


Ala 


Leu 


His 


Gin 


Phe 


Gin 


Pro 


Pro 


Tyr 


Asn 




1060 








1065 








1070 




Glu 


Ser 


Phe 


Pro 


Val 


Pro 


Asp 


Pro 


Ser 


Val 


Ala 


Gin 


Val 


Leu 


Val 


Glu 






1075 






1080 








1085 






His 


Asn 


Val 


Met 


His 


Thr 


Tyr 


Ala 


Ala 


Pro 


Gly 


Glu 


Tyr 


Leu 


Leu 


Thr 




1090 








1095 








1100 








Val 


Leu 


Ala 


Ser 


Asn 


Ala 


Phe 


Glu 


Asn 


Leu 


Thr 


Gin 


Gin 


Val 


Pro 


Val 


1105 








1110 








1115 








1120 


Ser 


Val 


Arg 


Ala 


Ser 


Leu 


Pro 


Ser 


Val 


Ala 


Val 


Gly 


Val 


Ser 


Asp 


Gly 








1125 








1130 








1135 


Val 


Leu 


Val 


Ala 


Gly 


Arg 


Pro 


Val 


Thr 


Phe 


Tyr 


Pro 


His 


Pro 


Leu 


Pro 








1140 








1145 








1150 




Ser 


Pro 


Gly 


Gly 


Val 


Leu 


Tyr 


Thr 


Trp 


Asp 


Phe 


Gly 


Asp 


Gly 


Ser 


Pro 






1155 








1160 








1165 






Val 


Leu 


Thr 


Gin 


Ser 


Gin 


Pro 


Ala 


Ala 


Asn 


His 


Thr 


Tyr 


Ala 


Ser 


Arg 




1170 








1175 








1180 








Gly 


Thr 


Tyr 


His 


Val 


Arg 


Leu 


Glu 


Val 


Asn 


Asn 


Thr 


Val 


Ser 


Gly 


Ala 


1185 






1190 








1195 








1200 


Ala 


Ala 


Gin 


Ala 


Asp 


Val 


Arg 


Val 


Phe 


Glu 


Glu 


Leu 


Arg 


Gly 


Leu 


Ser 










1205 








1210 








1215 


Val 


Asp 


Met 


Ser 


Leu 


Ala 


Val 


Glu 


Gin 


Gly 


Ala 


Pro 


Val 


Val 


Val 


Ser 






1220 








1225 








1230 




Ala 


Ala 


Val 


Gin 


Thr 


Gly 


Asp 


Asn 


He 


Thr 


Trp 


Thr 


Phe 


Asp 


Met 


Gly 






1235 








1240 








1245 







Asp Gly Thr Val Leu Ser Gly Pro Glu Ala Thr Val Glu His Val Tyr 

1250 1255 1260 

Leu Arg Ala Gin Asn Cys Thr Val Thr Val Gly Ala Ala Ser Pro Ala 
1265 1270 1275 1280 

Gly His Leu Ala Arg Ser Leu His Val Leu Val Phe Val Leu Glu Val 

1285 1290 1295 

Leu Arg Val Glu Pro Ala Ala Cys He Pro Thr Gin Pro Asp Ala Arg 

1300 1305 1310 

Leu Thr Ala Tyr Val Thr Gly Asn Pro Ala His Tyr Leu Phe Asp Trp 

1315 1320 1325 

Thr Phe Gly Asp Gly Ser Ser Asn Thr Thr Val Arg Gly Cys Pro Thr 
1330 1335 1340 
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Val Thr His Asn Phe Thr Arg Ser Gly Thr Phe Pro Leu Ala Leu Val 
1345 1350 1355 1360 

Leu Ser Ser Arg Val Asn Arg Ala His Tyr Phe Thr Ser lie Cys Val 

1365 1370 1375 

Glu Pro Glu Val Gly Asn Val Thr Leu Gin Pro Glu Arg Gin Phe Val 

1380 1385 1390 

Gin Leu Gly Asp Glu Ala Trp Leu Val Ala Cys Ala Trp Pro Pro Phe 

1395 1400 1405 

Pro Tyr Arg Tyr Thr Trp Asp Phe Gly Thr Glu Glu Ala Ala Pro Thr 

1410 1415 1420 

Arg Ala Arg Gly Pro Glu Val Thr Phe lie Tyr Arg Asp Pro Gly Ser 
1425 1430 1435 1440 

Tyr Leu Val Thr Val Thr Ala Ser Asn Asn lie Ser Ala Ala Asn Asp 

1445 1450 1455 

Ser Ala Leu Val Glu Val Gin Glu Pro Val Leu Val Thr Ser lie Lys 

1460 1465 1470 

Val Asn Gly Ser Leu Gly Leu Glu Leu Gin Gin Pro Tyr Leu Phe Ser 

1475 1480 1485 

Ala Val Gly Arg Gly Arg Pro Ala Ser Tyr Leu Trp Asp Leu Gly Asp 

1490 1495 1500 

Gly Gly Tro Leu Glu Gly Pro Glu Val Thr His Ala Tyr Asn Ser Thr 
1505 * 1510 1515 1520 

Gly Asp Phe Thr Val Arg Val Ala Gly Trp Asn Glu Val Ser Arg Ser 

1525 1530 1535 

Glu Ala Trp Leu Asn Val Thr Val Lys Arg Arg Val Arg Gly Leu Val 

1540 1545 1550 

Val Asn Ala Ser Arg Thr Val Val Pro Leu Asn Gly Ser Val Ser Phe 

1555 1560 1565 

Ser Thr Ser Leu Glu Ala Gly Ser Asp Val Arg Tyr Ser Trp Val Leu 

1570 1575 1580 

Cys Asp Arg Cys Thr Pro lie Pro Gly Gly Pro Thr lie Ser Tyr Thr 
1585 1590 1595 1600 

Phe Arg Ser Val Gly Thr Phe Asn lie lie Val Thr Ala Glu Asn Glu 

1605 1610 1615 

Val Gly Ser Ala Gin Asp Ser lie Phe Val Tyr Val Leu Gin Leu lie 

1620 1625 1630 

Glu Gly Leu Gin Val Val Gly Gly Gly Arg Tyr Phe Pro Thr Asn His 

1635 1640 1645 

Thr Val Gin Leu Gin Ala Val Val Arg Asp Gly Thr Asn Val Ser Tyr 

1650 1655 1660 

Ser Trp Thr Ala Trp Arg Asp Arg Gly Pro Ala Leu Ala Gly Ser Gly 
1665 1670 1675 1680 

Lys Gly Phe Ser Leu Thr Val Leu Glu Ala Gly Thr Tyr His Val Gin 

1685 1690 1695 

Leu Arg Ala Thr Asn Met Leu Gly Ser Ala Trp Ala Asp Cys Thr Met 

1700 1705 1710 

Asp Phe Val Glu Pro Val Gly Trp Leu Met Val Thr Ala Ser Pro Asn 

1715 1720 1725 

Pro Ala Ala Val Asn Thr Ser Val Thr Leu Ser Ala Glu Leu Ala Gly 

1730 1735 1740 

Gly Ser Gly Val Val Tyr Thr Trp Ser Leu Glu Glu Gly Leu Ser Trp 
1745 1750 1755 1760 

Glu Thr Ser Glu Pro Phe Thr Thr His Ser Phe Pro Thr Pro Gly Leu 

1765 1770 1775 

His Leu Val Thr Met Thr Ala Gly Asn Pro Leu Gly Ser Ala Asn Ala 

1780 1785 1790 

Thr Val Glu Val Asp Val Gin Val Pro Val Ser Gly Leu Ser lie Arg 

1795 1800 1805 

Ala Ser Glu Pro Gly Gly Ser Phe Val Ala Ala Gly Ser Ser Val Pro 

1810 1815 1820 

Phe Trp Gly Gin Leu Ala Thr Gly Thr Asn Val Ser Trp Cys Trp Ala 
1825 1830 1835 1840 

" Val Pro Gly Gly Ser Ser Lys Arg Gly Pro His Val Thr Met Val Phe 
1845 1850 1855 

Pro Asp Ala Gly Thr Phe Ser He Arg Leu Asn Ala Ser Asn Ala Val 
1860 1865 1870 



WO 00/24780 



23 



PCT/US99/25091 



Ser Trp Val Ser Ala Thr Tyr Asn Leu Thr Ala Glu Glu Pro lie Val 

1875 1880 1885 

Gly Leu Val Leu Trp Ala Ser Ser Lys Val Val Ala Pro Gly Gin Leu 

1890 1895 1900 

Val His Phe Gin lie Leu Leu Ala Ala Gly Ser Ala Val Thr Phe Arg 
1905 1910 1915 1920 

Leu Gin Val Gly Gly Ala Asn Pro Glu Val Leu Pro Gly Pro Arg Phe 

1925 1930 1935 

Ser His Ser Phe Pro Arg Val Gly Asp His Val Val Ser Val Arg Gly 

1940 1945 1950 

Lys Asn His Val Ser Trp Ala Gin Ala Gin Val Arg lie Val Val Leu 

1955 1960 1965 

Glu Ala Val Ser Gly Leu Gin Met Pro Asn Cys Cys Glu Pro Gly lie 

1970 1975 1980 

Ala Thr Gly Thr Glu Arg Asn Phe Thr Ala Arg Val Gin Arg Gly Ser 
1985 1990 1995 2000 

Arg Val Ala Tyr Ala Trp Tyr Phe Ser Leu Gin Lys Val Gin Gly Asp 

2005 2010 2015 

Ser Leu Val lie Leu Ser Gly Arg Asp Val Thr Tyr Thr Pro Val Ala 

2020 2025 2030 

Ala Gly Leu Leu Glu lie Gin Val Arg Ala Phe Asn Ala Leu Gly Ser 

2035 2040 2045 

Glu Asn Arg Thr Leu Val Leu Glu Val Gin Asp Ala Val Gin Tyr Val 

2050 2055 2060 

Ala Leu Gin Ser Gly Pro Cys Phe Thr Asn Arg Ser Ala Gin Phe Glu 
2065 2070 2075 2080 

Ala Ala Thr Ser Pro Ser Pro Arg Arg Val Ala Tyr His Trp Asp Phe 

2085 2090 2095 

Gly Asp Gly Ser Pro Gly Gin Asp Thr Asp Glu Pro Arg Ala Glu His 

2100 2105 2110 

Ser Tyr Leu Arg Pro Gly Asp Tyr Arg Val Gin Val Asn Ala Ser Asn 

2115 2120 2125 

Leu Val Ser Phe Phe Val Ala Gin Ala Thr Val Thr Val Gin Val Leu 

2130 2135 2140 

Ala Cys Arg Glu Pro Glu Val Asp Val Val Leu Pro Leu Gin Val Leu 
2145 2150 2155 2160 

Met Arg Arg Ser Gin Arg Asn Tyr Leu Glu Ala His Val Asp Leu Arg 

2165 2170 2175 

Asp Cys Val Thr Tyr Gin Thr Glu Tyr Arg Trp Glu Val Tyr Arg Thr 

2180 2185 2190 

Ala Ser Cys Gin Arg Pro Gly Arg Pro Ala Arg Val Ala Leu Pro Gly 

2195 2200 2205 

Val Asp Val Ser Arg Pro Arg Leu Val Leu Pro Arg Leu Ala Leu Pro 

2210 2215 2220 

Val Gly His Tyr Cys Phe Val Phe Val Val Ser Phe Gly Asp Thr Pro 
2225 2230 2235 2240 

Leu Thr Gin Ser lie Gin Ala Asn Val Thr Val Ala Pro Glu Arg Leu 

2245 2250 2255 

Val Pro He He Glu Gly Gly Ser Tyr Arg Val Trp Ser Asp Thr Arg 

2260 2265 2270 

Asp Leu Val Leu Asp Gly Ser Glu Ser Tyr Asp Pro Asn Leu Glu Asp 

2275 2280 2285 

Gly Asp Gin Thr Pro Leu Ser Phe His Trp Ala Cys Val Ala Ser Thr 

2290 2295 2300 

Gin Arg Glu Ala Gly Gly Cys Ala Leu Asn Phe Gly Pro Arg Gly Ser 
2305 2310 2315 2320 

Ser Thr Val Thr He Pro Arg Glu Arg Leu Ala Ala Gly Val Glu Tyr 

2325 2330 2335 

Thr Phe Ser Leu Thr Val Trp Lys Ala Gly Arg Lys Glu Glu Ala Thr 

2340 2345 2350 

Asn Gin Thr Val Leu He Arg Ser Gly Arg Val Pro He Val Ser Leu 

2355 2360 2365 

Glu Cys Val Ser Cys Lys Ala Gin Ala Val Tyr Glu Val Ser Arg Ser 

2370 2375 2380 

Ser Tyr Val Tyr Leu Glu Gly Arg Cys Leu Asn Cys Ser Ser Gly Ser 
2385 2390 2395 2400 
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Lys Arg Gly Arg Trp Ala Ala Arg Thr Phe Ser Asn Lys Thr Leu Val 

2405 2410 2415 

Leu Asp Glu Thr Thr Thr Ser Thr Gly Ser Ala Gly Met Arg Leu Val 

2420 2425 2430 

Leu Arg Arg Gly Val Leu Arg Asp Gly Glu Gly Tyr Thr Phe Thr Leu 

2435 2440 2445 

Thr Val Leu Gly Arg Ser Gly Glu Glu Glu Gly Cys Ala Ser lie Arg 

2450 2455 2460 

Leu Ser Pro Asn Arg Pro Pro Leu Gly Gly Ser Cys Arg Leu Phe Pro 
2465 2470 2475 2480 

Leu Gly Ala Val His Ala Leu Thr Thr Lys Val His Phe Glu Cys Thr 

2485 2490 2495 

Gly Trp His Asp Ala Glu Asp Ala Gly Ala Pro Leu Val Tyr Ala Leu 

2500 2505 2510 

Leu Leu Arg Arg Cys Arg Gin Gly His Cys Glu Glu Phe Cys Val Tyr 

2515 2520 2525 

Lys Gly Ser Leu Ser Ser Tyr Gly Ala Val Leu Pro Pro Gly Phe Arg 

2530 2535 2540 

Pro His Phe Glu Val Gly Leu Ala Val Val Val Gin Asp Gin Leu Gly 
2545 2550 2555 2560 

Ala Ala Val Val Ala Leu Asn Arg Ser Leu Ala lie Thr Leu Pro Glu 

2565 2570 2575 

Pro Asn Gly Ser Ala Thr Gly Leu Thr Val Trp Leu His Gly Leu Thr 

2580 2585 2590 

Ala Ser Val Leu Pro Gly Leu Leu Arg Gin Ala Asp Pro Gin His Val 

2595 2600 2605 

lie Glu Tyr Ser Leu Ala Leu Val Thr Val Leu Asn Glu Tyr Glu Arg 

2610 2615 2620 

Ala Leu Asp Val Ala Ala Glu Pro Lys His Glu Arg Gin His Arg Ala 
2625 2630 2635 2640 

Gin lie Arg Lys Asn lie Thr Glu Thr Leu Val Ser Leu Arg Val His 

2645 2650 2655 

Thr Val Asp Asp lie Gin Gin lie Ala Ala Ala Leu Ala Gin Cys Met 

2660 2665 2670 

Gly Pro Ser Arg Glu Leu Val Cys Arg Ser Cys Leu Lys Gin Thr Leu 

2675 2680 2685 

His Lys Leu Glu Ala Met Met Leu lie Leu Gin Ala Glu Thr Thr Ala 

2690 2695 2700 

Gly Thr Val Thr Pro Thr Ala lie Gly Asp Ser lie Leu Asn lie Thr 
2705 2710 2715 2.720 

Gly Asp Leu lie His Leu Ala Ser Ser Asp Val Arg Ala Pro Gin Pro 

2725 2730 2735 

Ser Glu Leu Gly Ala Glu Ser Pro Ser Arg Met Val Ala Ser Gin Ala 

2740 2745 2750 

Tyr Asn Leu Thr Ser Ala Leu Met Arg lie Leu Met Arg Ser Arg Val 

2755 2760 2765 

Leu Asn Glu Glu Pro Leu Thr Leu Ala Gly Glu Glu lie Val Ala Gin 

2770 2775 2780 

Gly Lys Arg Ser Asp Pro Arg Ser Leu Leu Cys Tyr Gly Gly Ala Pro 
2785 2790 2795 2800 

Gly Pro Gly Cys His Phe Ser lie Pro Glu Ala Phe Ser Gly Ala Leu 

2805 2810 2815 

Ala Asn Leu Ser Asp Val Val Gin Leu lie Phe Leu Val Asp Ser Asn 

2820 2825 2830 

Pro Phe Pro Phe Gly Tyr lie Ser Asn Tyr Thr Val Ser Thr Lys Val 

2835 2840 2845 

Ala Ser Met Ala Phe Gin Thr Gin Ala Gly Ala Gin lie Pro lie Glu 

2850 2855 2860 

Arg Leu Ala Ser Glu Arg Ala lie Thr Val Lys Val Pro Asn Asn Ser 
2865 2870 2875 2880 

Asp Trp Ala Ala Arg Gly His Arg Ser Ser Ala Asn Ser Ala Asn Ser 

2885 2890 2895 

Val Val Val Gin Pro Gin Ala Ser Val Gly Ala Val Val Thr Leu Asp 

2900 2905 2910 

Ser Ser Asn Pro Ala Ala Gly Leu His Leu Gin Leu Asn Tyr Thr Leu 
2915 2920 2925 
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Leu Asp Gly His Tyr Leu Ser Glu Glu Pro Glu Pro Tyr Leu Ala Val 

2930 2935 2940 

Tyr Leu His Ser Glu Pro Arg Pro Asn Glu His Asn Cys Ser Ala Ser 
2945 2950 2955 2960 

Arg Arg lie Arg Pro Glu Ser Leu Gin Gly Ala Asp His Arg Pro Tyr 

2965 2970 2975 

Thr Phe Phe lie Ser Pro Gly Ser Arg Asp Pro Ala Gly Ser Tyr His 

2980 2985 2990 

Leu Asn Leu Ser Ser His Phe Arg Trp Ser Ala Leu Gin Val Ser Val 

2995 3000 3005 

Gly Leu Tyr Thr Ser Leu Cys Gin Tyr Phe Ser Glu Glu Asp Met Val 

3010 3015 3020 

Trp Arg Thr Glu Gly Leu Leu Pro Leu Glu Glu Thr Ser Pro Arg Gin 
3025 3030 3035 3040 

Ala Val Cys Leu Thr Arg His Leu Thr Ala Phe Gly Ala Ser Leu Phe 

3045 3050 3055 

Val Pro Pro Ser His Val Arg Phe Val Phe Pro Glu Pro Thr Ala Asp 

3060 3065 3070 

Val Asn Tyr lie Val Met Leu Thr Cys Ala Val Cys Leu Val Thr Tyr 

3075 3080 3085 

Met Val Met Ala Ala lie Leu His Lys Leu Asp Gin Leu Asp Ala Ser 

3090 3095 3100 

Arg Gly Arg Ala lie Pro Phe Cys Gly Gin Arg Gly Arg Phe Lys Tyr 
3105 3110 3115 3120 

Glu lie Leu Val Lys Thr Gly Trp Gly Arg Gly Ser Gly Thr Thr Ala 

3125 3130 3135 

His Val Gly lie Met Leu Tyr Gly Val Asp Ser Arg Ser Gly His Arg 

3140 3145 3150 

His Leu Asp Gly Asp Arg Ala Phe His Arg Asn Ser Leu Asp lie Phe 

3155 3160 3165 

Arg lie Ala Thr Pro His Ser Leu Gly Ser Val Trp Lys lie Arg Val 

3170 3175 3180 

Trp His Asp Asn Lys Gly Leu Ser Pro Ala Trp Phe Leu Gin His Val 
3185 3190 3195 3200 

lie Val Arg Asp Leu Gin Thr Ala Arg Ser Ala Phe Phe Leu Val Asn 

3205 3210 3215 

Asp Trp Leu Ser Val Glu Thr Glu Ala Asn Gly Gly Leu Val Glu Lys 

3220 3225 3230 

Glu Val Leu Ala Ala Ser Asp Ala Ala Leu Leu Arg Phe Arg Arg Leu 

3235 3240 3245 

Leu Val Ala Glu Leu Gin Arg Gly Phe Phe Asp Lys His lie Trp Leu 

3250 3255 3260 

Ser lie Trp Asp Arg Pro Pro Arg Ser Arg Phe Thr Arg lie Gin Arg 
3265 3270 3275 3280 

Ala Thr Cys Cys Val Leu Leu lie Cys Leu Phe Leu Gly Ala Asn Ala 

3285 3290 3295 

Val Trp Tyr Gly Ala Val Gly Asp Ser Ala Tyr Ser Thr Gly His Val 

3300 3305 3310 

Ser Arg Leu Ser Pro Leu Ser Val Asp Thr Val Ala Val Gly Leu Val 

3315 3320 3325 

Ser Ser Val Val Val Tyr Pro Val Tyr Leu Ala lie Leu Phe Leu Phe 

3330 3335 3340 

Arg Met Ser Arg Ser Lys Val Ala Gly Ser Pro Ser Pro Thr Pro Ala 
3345 3350 3355 3360 

Gly Gin Gin Val Leu Asp lie Asp Ser Cys Leu Asp Ser Ser Val Leu 

3365 3370 3375 

Asp Ser Ser Phe Leu Thr Phe Ser Gly Leu His Ala Glu Ala Phe Val 

3380 3385 3390 

Gly Gin Met Lys Ser Asp Leu Phe Leu Asp Asp Ser Lys Ser Leu Val 

3395 3400 3405 

Cys Trp Pro Ser Gly Glu Gly Thr Leu Ser Trp Pro Asp Leu Leu Ser 

3410 3415 3420 

Asp Pro Ser lie Val Gly Ser Asn Leu Arg Gin Leu Ala Arg Gly Gin 
3425 3430 3435 3440 

Ala Gly His Gly Leu Gly Pro Glu Glu Asp Gly Phe Ser Leu Ala Ser 
3445 3450 3455 
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Pro Tyr Ser Pro Ala Lys Ser Phe Ser Ala Ser Asp Glu Asp Leu lie 

3460 3465 3470 

Gin Gin Val Leu Ala Glu Gly Val Ser Ser Pro Ala Pro Thr Gin Asp 

3475 3480 3485 

Thr His Met Glu Thr Asp Leu Leu Ser Ser Leu Ser Ser Thr Pro Gly 

. 3490 3495 3500 

Glu Lys Thr Glu Thr Leu Ala Leu Gin Arg Leu Gly Glu Leu Gly Pro 
3505 3510 3515 3520 

Pro Ser Pro Gly Leu Asn Trp Glu Gin Pro Gin Ala Ala Arg Leu Ser 

3525 3530 3535 

Arg Thr Gly Leu Val Glu Gly Leu Arg Lys Arg Leu Leu Pro Ala Trp 

3540 3545 3550 

Cys Ala Ser Leu Ala His Gly Leu Ser Leu Leu Leu Val Ala Val Ala 

3555 3560 3565 

Val Ala Val Ser Gly Trp Val Gly Ala Ser Phe Pro Pro Gly Val Ser 

3570 3575 3580 

Val Ala Trp Leu Leu Ser Ser Ser Ala Ser Phe Leu Ala Ser Phe Leu 
3585 3590 3595 3600 

Gly Trp Glu Pro Leu Lys Val Leu Leu Glu Ala Leu Tyr Phe Ser Leu 

3605 3610 3615 

Val Ala Lys Arg Leu His Pro Asp Glu Asp Asp Thr Leu Val Glu Ser 

3620 3625 3630 

Pro Ala Val Thr Pro Val Ser Ala Arg Val Pro Arg Val Arg Pro Pro 

3635 3640 3645 

His Gly Phe Ala Leu Phe Leu Ala Lys Glu Glu Ala Arg Lys Val Lys 

3650 3655 3660 

Arg Leu His Gly Met Leu Arg Ser Leu Leu Val Tyr Met Leu Phe Leu 
3665 3670 3675 3680 

Leu Val Thr Leu Leu Ala Ser Tyr Gly Asp Ala Ser Cys His Gly His 
3685 3690 3695 

"Ala Tyr Arg Leu Gin Ser Ala lie Lys Gin Glu Leu His Ser Arg Ala 
3700 3705 3710 

Phe Leu Ala lie Thr Arg Ser Glu Glu Leu Trp Pro Trp Met Ala His 

3715 3720 3725 

Val Leu Leu Pro Tyr Val His Gly Asn Gin Ser Ser Pro Glu Leu Gly 

3730 3735 3740 

Pro Pro Arg Leu Arg Gin Val Arg Leu Gin Glu Ala Leu Tyr Pro Asp 
3745 3750 3755 3760 

Pro Pro Gly Pro Arg Val His Thr Cys Ser Ala Ala Gly Gly Phe Ser 

3765 3770 3775 

Thr Ser Asp Tyr Asp Val Gly Trp Glu Ser Pro His Asn Gly Ser Gly 

3780 3785 3790 

Thr Trp Ala Tyr Ser Ala Pro Asp Leu Leu Gly Ala Trp Ser Trp Gly 

3795 3800 3805 

Ser Cys Ala Val Tyr Asp Ser Gly Gly Tyr Val Gin Glu Leu Gly Leu 

3810 3815 3820 

Ser Leu Glu Glu Ser Arg Asp Arg Leu Arg Phe Leu Gin Leu His Asn 
3825 3830 3835 3840 

Trp Leu Asp Asn Arg Ser Arg Ala Val Phe Leu Glu Leu Thr Arg Tyr 

3845 3850 3855 

Ser Pro Ala Val Gly Leu His Ala Ala Val Thr Leu Arg Leu Glu Phe 

3860 3865 3870 

Pro Ala Ala Gly Arg Ala Leu Ala Ala Leu Ser Val Arg- Pro Phe Ala 

3875 3880 3885 

Leu Arg Arg Leu Ser Ala Gly Leu Ser Leu Pro Leu Leu Thr Ser Val 

3890 3895 3900 

Cys Leu Leu Leu Phe Ala Val His Phe Ala Val Ala Glu Ala Arg Thr 
3905 3910 3915 3920 

Trp His Arg Glu Gly Arg Trp Arg Val Leu Arg Leu Gly Ala Trp Ala 

3925 3930 3935 

Arg Trp Leu Leu Val Ala Leu Thr Ala Ala Thr Ala Leu Val Arg Leu 

3940 3945 3950 

Ala Gin Leu Gly Ala Ala Asp Arg Gin Trp Thr Arg Phe Val Arg Gly 

3955 3960 3965 

Arg Pro Arg Arg Phe Thr Ser Phe Asp Gin Val Ala Gin Leu Ser Ser 
3970 3975 3980 
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Ala Ala Arg Gly Leu Ala Ala Ser Leu Leu Phe Leu Leu Leu Val Lys — 
3985 3990 3995 4000 

Ala Ala Gin Gin Leu Arg Phe Val Arg Gin Trp Ser Val Phe Gly Lys 

4005 4010 4015 

Thr Leu Cys Arg Ala Leu Pro Glu Leu Leu Gly Val Thr Leu Gly Leu 

4020 4025 4030 

Val Val Leu Gly Val Ala Tyr Ala Gin Leu Ala lie Leu Leu Val Ser 

4035 4040 4045 

Ser Cys Val Asp Ser Leu Trp Ser Val Ala Gin Ala Leu Leu Val Leu 

4050 4055 4060 

Cys Pro Gly Thr Gly Leu Ser Thr Leu Cys Pro Ala Glu Ser Trp His 
4065 4070 4075 4080 

Leu Ser Pro Leu Leu Cys Val Gly Leu Trp Ala Leu Arg Leu Trp Gly 

4085 4090 4095 

Ala Leu Arg Leu Gly Ala Val lie Leu Arg Trp Arg Tyr His Ala Leu 

4100 4105 4110 

Arg Gly Glu Leu Tyr Arg Pro Ala Trp Glu Pro Gin Asp Tyr Glu Met 

4115 4120 4125 

Val Glu Leu Phe Leu Arg Arg Leu Arg Leu Trp Met Gly Leu Ser Lys 

4130 4135 4140 

Val Lys Glu Phe Arg His Lys Val Arg Phe Glu Gly Met Glu Pro Leu 
4145 4150 4155 4160 

Pro Ser Arg Ser Ser Arg Gly Ser Lys Val Ser Pro Asp Val Pro Pro 

4165 4170 4175 

Pro Ser Ala Gly Ser Asp Ala Ser His Pro Ser Thr Ser Ser Ser Gin 

4180 4185 4190 

Leu Asp Gly Leu Ser Val Ser Leu Gly Arg Leu Gly Thr Arg Cys Glu 

4195 4200 4205 

Pro Glu Pro Ser Arg Leu Gin Ala Val Phe Glu Ala Leu Leu Thr Gin 

4210 4215 4220 

Phe Asp Arg Leu Asn Gin Ala Thr Glu Asp Val Tyr Gin Leu Glu Gin 
4225 4230 4235 4240 

Gin Leu His Ser Leu Gin Gly Arg Arg Ser Ser Arg Ala Pro Ala Gly 

4245 4250 4255 

Ser Ser Arg Gly Pro Ser Pro Gly Leu Arg Pro Ala Leu Pro Ser Arg 

4260 4265 4270 

Leu Ala Arg Ala Ser Arg Gly Val Asp Leu Ala Thr Gly Pro Ser Arg 

4275 4280 4285 

Thr Pro Leu Arg Ala Lys Asn Lys Val His Pro Ser Ser Thr 
4290 4295 4300 

<210> 3 

<211> 34 

<212> DNA 

<213> Homo sapiens 

<400> 3 

gtaatacgac tcactatagg gcgagccacc atgg 34 



